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BOOKES OF COLLOQVIES CA, - 1 
CERNING THE ARTE OF SHOOTING KY. 
GREAT AND SMALL PEECES OF ARTILLERIE, VARIABLEX 
randges, meaſure, and waight of [eaden,yron,and marble ſtone paler 
minerall faltepeeter, gunpowder of diuers ſottes, and the cauſe why ſome ſortes'bf - = 
grnpowaer are corned, and ſome ſortes of gunpowder are not corned : Written in Ttalian, ..- 
and dedicated by Nicholas Tartaglia vnto the Royall Prince of moſt famous me- 
morie H«xz 12 the cight, late King of England, Fraunce,and Iteland, de- 
fehder of the faith. &c. And now trauſlated into Engliſh by CY PRI- 
AN LVCAR Gent.who hathalſo augmented the volume of 
the ſaide Cog with the contents of eyery Colloquic, 
t 


9 © andwith all the Corollaries and Tables, that are in 
the ſame volume. 


Alſo the ſaide CYPRIAN LVCAR hath annexed vnto the 


famethree bookes of Colloquies a Treatifſenamed LV CAR APPENDIX colleted 
| by him outof divers Authors in diuers languages, to ſhew vntothe Reader the properties, 
office, anddutic ofa Gunnet,and toteach hum tomake and refine artificial faltpeeter,to ſubs , 
lime brimſtonefor gunpowder,to make coles for gunpowder,to make gunpowder of divers 
ſortes and of divers colours, to make gunmatches, touchwood, and fire ſtones, to know the * | 
waight and meafure of any pellet, to make carriages, ladles,rammers, ſcourers,and cartred= _— | 
'  ges for any great peece of artillerie, toknow the proportioned length;cue thickneſle, and 58 
waight of cuery great peece of artillerie, to know what number ofmen, horſes, or Oxen wil a ! 
draweany great pecce of artilleric, tomakeplatformesfor great ordinance, tomake gabbi- = 
ons of eart for the defence of gunners in-time of ſcruice, to charge every great peece of +8 
» and alſo incorne. gunpowder, 
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TO THE RIGHT HONOR A. 
BLE, ROBERT EARLE OF LEICES- 
TER, BARON OF DENBIGH, LORD STEW 


ARD OF HER MAIESTIES HO VSHOLD, CHIEFE IVSTICE, 
in Oyer, of all her Maicſtics Forreſts, Parkes, Chaſes, and Warrens; 


by South Trent, andKnight of the moſt honorable orders of the Garter, and 
Saint Michael in Fraunce,and one o f the Loras of her CMaieſties woſt Honoras 
| ble Priuie C ounſell, 


lucrs men (Right noble & moſt renowmed Earle) 
according to the diucrſitie of their natures doe di- 
| ucrily ſccke to excel others : as in the auncient Ro-= 
mane ſtate, Craſſus the rich by wealth, Pompei the 
great by honor, Cxlar the mecke by ftriendes, Ci- 
cero the eloquent by learning, Cato the wiſe by 
=  counle]l, Fabritius the temperate by integritie,Bru- 
rus the ſtoute by fortitude, and Scipio Afﬀericanus by bountie,and libe- 
ralitie: In all common weales are like diſpoſitions :: And verily riches 
wel vied are ornaments of peace and {inewes of war:honors wel got- 
ren & true nobilitic are of pecreleſle price, eſpecially in a comely perſo- 
nage,and manly cofitenance:friends vnfained a treaſure tha the which 
nothing more truſtie : what is more ſweete than learning ? highlier to 
be priſed than wiſedom?rather to be v{ed than temperance?more valu- 
cd than magnanimitic ? & neerlier reſembling che botities of God than 


- -” 
- 
== 
= | 
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true liberalitie? As eche of theſe though deſired for priuate praiſe, and | 


ſingled from others is a {inguler ornament,lo being ioyned with more 
of the reſt, and imployed to the publike good,cannor but make a man 
to be admired. Bur if al theſe together were inſpired into one as though 
all the planets had agreed by their gratious aſpects, and (weete influen- 
ces to furniſh a man at all aſſaics,vvould not the eyes of all mens minds 
be as it were dazeled at the bright beames of the right pecrelefſe nobili- 
ticof ſuch a man ? eſpecially if they ſhall (ce it wholly dedicated to the 
glory of God,the good of the Church and common wealth.] dare not 
apply this dire&tly to your Honor, leaſt it may ſeeme to ſauour of Hat- 
tery. But if it may pleaſe your wiledome to ſuruay the excellent gittes, 
wherwith God hath ſingularly graced youg honorable eſtate , it it ap- 
peare that.you haue imployed your wall to the good of Gods 
Church, in this ate you like the wiſe rulers of I{racl, who freely offered 
precious ſtones;and coſtly perfumes tothe worke of the ubgnnes 
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THE EPISTLE DEDICATORIE. 
arre as you hauc vied your honorable eſtate ro countenance the Goſ- 


A 


pel, and the profeſſors thereof, therein haue you reſembled the praui- 


dent loſeph, whom G od exalted abou all Pharaohs houſc, that ſo he 
might relicuc his olde father I{racl,and the familics of all his] brethren : 
wherein your Lordſhip kath vſed her Maicſtics fauour ro the building 
vp of the walles of Gods Church, therein haue you liuely repreſented 
theright noble Courtier Nehemiah, whole countenance was ſad be- 
before Darius his king,vntill he had obtained letrers, leaue, & furniture, 
co repaire the walles of the holy Citic : So oft as your godly policics, 
graue coliſels, & wile ſpeeches, haue directed for the peace of England, 
hauc confounded the counſels of our Romiſh Achitophels, haue dila- 
pointed the treaſons of our Abſoloms,fo often hath your Honor bin 
found. faithfull ro your Prince, to your Counric, to the Church, as 
Huſhai the Archite Dauids friend. It by prayer and faſting you hauc 
called tor the helpe of God,as Ezra: it your hand haue bin as the hand 
ot loab-againſt the enemies of your Prince, and for the people of God 
in the loc countries : if you haue enlarged your heart and hand in gitrs 
to many, who hauc trauailed to benefite their countrie and profit the 
Church, as Salom6 rewarded Hiram, & thoſe who wrought al skiltul 
workes for the Temple. It in all theſe things God haue inhablcd your 
Lord{hip in ſome meaſure, or in moſt of them in great mcalurc, to his 


| glorie, the peace of the Church, the wealth of the land, and honor of 
the Prince,then both haue you wherein to rcioyce, and the cics of all 


men whom to behold,as a common Patrone of all thole, who in any 
zcalous delire imploy their paynes to profite their countrey and the 
Church of God. Whertore licenſcd to diſpoſe (as | will) of this Engliſh 
worke made by Maltcr Cyprian Lucar with a durtifull zcaleto benefite 
his native ſoyle, | thought it my ductieto offer itto your noble patro- 
nage,as a preſent moſt tit for your Honor, & moſt profitable for theſe 
r1Mmes. | 
Your L. her Maieſties liefetenant in the loe countries hath endured 
great trauailes in the cauſe of God, and your Prince,and can any thing 
be more acceptable to your Honor than that which may be both for 
chicte defence of the friends, and greateſt anoyance of the encmics of 
God and your Prince. Againe, when can ſuch a preſent be more ſea(o- 
nable than now, that ſo many Princes of the earth haue conſpired a- 
gainſt the Lord & our Prince the Lordsanointed ? and what can more 
altoniſh the cies, and eares of the profanc hearted and earthly minded 
encmics of Gods religion, and our Princes peace, than the lightening 
| gunpow- 


THE EPISTLE DEDIC ATORIE. 


gunpowder and the chundcring Canon ? what can more encoutage & 
ſtrengrhen ſouldiers who ſhal hight the batrailes of God & our Prince, * 
then skilfull ſhooting in great and ſmall pceces of artillerie ? than artih- 
ciall making of ſaltpecter, gunpowder, mynes,and many ſorts of fire- 
workes?than right vie and practiſe of al thoſe and manyother leruicea- 
ble deuiſes ? Then to whom rather than to your Honor ? when rather 
than now ? What rather than this martiall booke may l offer for a pre- 
ſent in theſe marriall times ? ſeeing it is not onely a rich ſtorchouſe ga- 
thered by the forenamed Maſter Cyprian Lucar out of the famous Ni- | 
cholas Tartzglia and diucrs other Authors in diuers languages, but alſo 
by diuers of Maſter Lucar his deuiſes greatly furniſhed and enriched. 
Moſt humbly thercfore | beleech your Honor according to thewon- | 
red nobilitic of your wel affected mind, to accept of this my preſent,as 
a ſure pledge both of my zeale ro your L. and loyall care to further 
whatſocuer may benefite my Queene and countric. The Lord of his 
mercie ſtill protect our Prince,detend our countrie,and preſerue your 
Honor that long you may aduaunce your wealth, fame, honor and 
friends, your perſon and power, your temperance, wiſedome, forti- 
cude, affabilitie and liberalitc, to the maintenance of our happie peace, 
propagation of true religion, defence of the holy Church, the Goſpel, 
and the gloric of God. | 


Your Honors moſt humble and duetifull 


Orator Ilohn Harriſon 
Stationer. 
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TO THE MOST PVISANT AND MERCIFVLL 

Prince Henrie the eight by the grace of God King of Eng- 


land Fraunce and Ireland,&c. 


BY 


OST RENOWMED AND EXCEL- 


lent King, I haue been allured by queſtions which graue and wiſe men 
at ſundry tymes did acke of me, to conſider of many matters , and to 
knowe many thinges which I ſhould not hane knowne , nor thought, 
if the ſame {efions had neauer beene demannded . For it was ne. 
+S || wer my profes/ion , nor at ary time haue 4 delighted to ſhoote in an 
4 | Harchibuſe, handegunne , or in any other ſmall or great peece of 


Artillerie , nor doe intende to ſhoote heereafter im any of. them, but 
one onely queſtion which a ckilfull Gunner in Anno Domini 1531, 
did ache of me in Verona, pronoked mee at that tyme to thinke 
thereupon , and by that occaſion to finde ont the order and proportion of ſhootes at markes neare 
hand, and alſo at markes far of according to the variable eleuation of the peece which doth ſhoo« 
ze, whereof I ſhould nexer haue had any care, if that Gunner had not with hrs [aide queſtion ftir- 
red mee vp todeale inthe ſame. CMoreoner im Anno Domini 1 5 3 7. /r Was reported that S0- 
liman the Turkiſh Emperor made great preparation to war vppon the. Chriſtians , wherefore I did 
write and publiſhe in haſte a ſhort Treatiſe of ſhooting in Gunnes to the ende that my deniſes in the 
ſame might bee conſidered of , ſeene, andprooued whether or no they would be profitable for the ae- 
fence of the Chriſtians. And al:rhough my ſaide booke did no good, and that 1 alſo made little ac- 
count thereof becauſe as it happened the report of that war did afterwardes vade away hike ſmeke, 
et my ſaide booke made many wiſe men of great eſtimation , and alſo ſame of the common people, 
to trouble mee with other queſtions of eArtillery, Pellets, Saltepecter, and Powder, ana to cauſe 
wee to enter againe into a deepe confideration of their ſaide particular queſtions , whereby [ 
founde out and knowe ( as I hane ſaide before ) many thinges of which (except the ſame queſtions 
had bm ash:ed of me)I ſhould neuer bane had any Conſideration or knowledge . eA frer this , thinking 
with my ſelfe that hee who hath by knowledge, labour, or chaunce inuented any notable thing doth 
merite great blame if hee Will not impart hs deniſe wnto others (for if all our forefathers had kept 
their knowleage ſecrete from vs, wee ſhould at this time haue little differed from bruite beaſtes) 1 
determined to be herein blameleſſe and to publ.ſh the ſame queſtions or inuentions,and for that pur- 
poſe haue now colletted them out of one parte of my memoriall, in which Ivſe for my better re- 
membrannce to write euery notable thing that [ know, Thss colleftion is dinided into nine ſeuerall 
bookes accoraing to the qualitie of the matter expreſſedin the ſame . «And becauſe I do remem- 
ber that my Woorſbipfull Gos/ppe M.Richad Ventuorth (Who #5 one of your ſacred Maieſties 
(Gentlemen ) hath tolde me of the noble courage, hiberalitie, roialty, humanity, and clemencie which 
are 1m your Highneſſe, and that your Excellencie delighteth much m all maxner of warlike deniſes, 
I am emboldened although I lacke the pithie eloquence and fine phraze of ſpeech which is meete for 
ou to heave, to offer and dedicate vnto your Maieſtie the [aide queſtions and my reſolute An- 
ſmeresTnto them, not as a connenient thmg for your Maieſtie ( for inſomuch as the thinges of the 
moſt proformueſt dottrine being expreſſed with eloquence andin a pure ſtile cannot come neere vnto 
the laweſt ſteppe of your Highneſſe , theſe our inuenttons which are mecanicall and common 
things tolde and declared in a blunt and barbarons ſtile, may muchleſſe approch wnto the ſame) but 
I doe offer and dedicate my ſaide inuentions vnto you as mwe thinges according to a cuſtome by 
which ſome vſe at the beginnmg of the yeare to preſent vnto noble and honorable perſons unripe 
PL 


and ſawer fruites, not for that any goodneſſe is in them, but. for daintie and newe hinges 
which doe naturallie pleaſe mens mindes + whereby I am perſwaded to thinks that though all 1ny 
Inuentions ſhall not ike you,yer ſome of them will delight you, which comming to paſſe as 1 deſire, 
| will embolden mee to attempt hereafter more greater matters . At your Mu-| 
teſties feete lying proſtrate ppor the grounde with my head uncoxered, 
and my andes toned togeather, I doe humblie recommend 


my ſelfe — Highwſe. 


- UW 


. Nicholas Tartaglia. 
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AD LECTOREM. 


A fp damnoſz,przponas,preliapaci, 
Pax mala ſxpe nocct,bellagz iuſta iuuant. 
Sunt longz pacis comites luxusqz dolusqz, | 
Corpora dura ducum mollit amica venus. 
Plus gula quam galea, & plus lanx quam lance, vini 
Pocula Guam ferri ſpicula, cuigz placent. 
Sed cum bella fremunt,ſonat & taratantara prxco, 
Cum ſimul armato milite caſtra ſcatent. 
Mutantur mores hominum, mutantur amores, 
Magnus & e{t ſubito, qui modo paruus erat, 
Excubizx ſomnum ſupecrant,labor otia vincit, 
Tunc Dea vana venus, vinaqz ſpreta iacent. 
Hic ducis aſſumic partcghic raikii arma, - 
[ſte mucrone potens,hic £queS, ille pedes. 
Alter bombardis inimicas diſlipat zdes, 
Eminus hic haſtis,cominus hic gladijs. 
Si cupis a longe globulis terrere ſuperbos, 
Hic diſcas hoſtes perterebrare tuos. 
Tarraglia arte ſua multos ad tartara mirrit, 
Tranſtulic huncnuper Lucar & arte ſua. 
Non lucrum quarit Lucar, non munera magna, 
Laudem non fraudem,doGtus habere ſtuder, 
Sed pro regina,pro relligione fideqz, 
Pro Chriſto Angligenas inſtruit arte ſua. 


(G3. B, (antabrigienſis. 


IN DEI NOMINE AMEN, 


The firſt booke of Nicholas Tartagliahis Collo- 


quies-concerning the Arte of ſhooting in great and ſmall 


Peeces of Artillerie,tranſlated out of Italian into Engliſh, by {5prias Lucar 
Gentleman,who hath alſo augmented the volume of the ſaid Colloquies for the bene< 
fite of his Readers, with the Contents of enery Collequie, and with the 
( orollaries,and Table that are inthe ſame volume. 


T he firſt Colloquie. 


How a Gunners Quadrant ſhould be made and ſed, and how a Peece of Artillerie doth 
Shoote more ground when it is eleuated at the mouth,than it will do when it lieth lenel: 
and how Pellets doe make long and ſhort Ranges according as the Peeces which ſhoote 
them are eleuated,and hawe a Table of Randons maye bee made for any Peece, and 

” how hewhich hath a true Table of Randons for a Peece, ſhalbe thereby able to make 
with that Peece a perfett ſhoote at any marke within the reach of his ſaid Peece, and 
reach any wnikilfull Gunner to do the ſame : and how hee that wanteth ſuch a Table 
ſhall nexer learne to ſhoote well at any marks without point blanke, and haw the outer 
ſenſe telleth truth in particuler things but not in unixerſall things, | 


Franceſſe Maria Duke of Vrbine. 
Tnterlecutors 4 
Nicholas Tartaglha. 


>>| K E. What reaſons are they which(as you ſay in your booke 
dedicated vnto me)you haue found out concerning the know- 
ledge of ſhooting in Gunnes? Nicholas. The proportion & or- 
A\ der of ſhootes not only at marksfar of, but alſo at marks hard 
; by,with what Peece you will, and with whar ſort of pellet you 
» ® S &Þ will. Duke.Speake more plainely, and giue me an example 
/thcreof for I doe not vnderſtand whatyou ſay. Nicholas. I am content to ſhewe 
vynto your Excellencic, an example of my ſaid inuention, but firſt I muſt ſpeake 
of that materiall inſtrument which I haue deuiſed & ſet foorth in a picture at 
the beginning of my ſaid booke dedicated vnto you : the which inſtrument is 
made of aſquare peeceof woodor of mettall like vnto this figure BAC, and 
containeth a quadrant,that is to ſay, onefourth part ofacircle like ynto the h- 
gure HIG K,whichis to be deſcribed with a paire of compaſles ypon the cen- 
ter H, Imeane one foote of the compaſſe ought to bee fixed in the point H 
the inward angle of the ſaid ſquare, and theother moueablefoote of the com- 
pas muſt deſcribe I G K the crooked ſide orarke of that quadrant : alſo ano- 
ther croked line equidiſtant from the firſt as is the line E F, oughtto bedrawne 
with the ſaid compaſſes : but for this purpoſe the compaſſes may not bee ope- 
ned ſo wide as they were before, and all the ſpace which is betweene the two 
crokedlines, that is to ſay, betweene the arke IG K , and the arke'E F, muſt 
bedeuided into 12.cqual parts drawn by the edge ofa ruler from the PR 
| A o 
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How a Gun- 
ncrs quadrane 
may be made, 
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2 THE FIRST BOOKE 


the center of that Quadrant, ſo as cuery of the ſame dtuiſions (which I call 
points ) may be perceiued to looke orice right ypon that center H as they doe 


in this figure; 
| }! A IN theſame ma- 


-==, nereuery of the 2 - 
H | forcſaid partes or 


{| points ſhould bee 
1 diuided into 1 2. 


AType of the other equal parts: 
NDS... S)\ Although | have 
not din:ded this ft- 


Weg 
A 


gure into {0 many 


Pl 4. man! 
ill © FO parts. becauſe they 
| j EVE M E wouldheerc tmarre 
[ = v4 — the ſame : but a 

AY Contrerie SRa44 I i 


1 > | Square of an ordi- 
narie bigneſle { as 
before 1 haue (aid) 
may be ſodiutded, 
asthatal the whol 
Square ſhall con- 
taine 144. equall 
parts which 1 call 
minutes. Theſe minutes are to be marked with more ſhorter lines than arethe 
lines of the points,to this end that they may be more eaſily nubred by the haltfe 
or midſt of the poipts depicted with the greater lines,& that we may allo know 
how that cuery point containeth twelue minutes. This done, a pinne ot yron 
or of lattin is to bee fixed preciſely in the pointe H thecenterot the quadrant, 
and vpon that pinne a moueablethreede of filke or of ſome other thing with a 
plummet at the end of the ſame muſt hang downe like vnto the perpendicular 
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Thevſe of the H M D. This Inſtrument will help vs to 1udge of all the variable politions or 
Gunners qua- eleuations that may happen in any Peece of artillcric whatſoeucr, And nowe 


drant. 


concerning the ſame poſitions orcleuations, this is to bee noted, that the firſt 
poſition of euery Peece 1s to bee vnderſtoode when it is laid leuell, for then 
(the longeſt legge of the ſaid inſtrument being pur into the mouth of the 
ſaid Peece, andrightly extended towards the bottome of his concauitie) the 
threede and plummet which is fixed in the center of that inſtrument, will fall 
preciſely vpontheline H F K asitdoth inthe figure next following. 


eA peeee lying leuell. 


And aPcece ſhall bee ſaid to bee mounted one point, when ( the longeſt 
legge of ourſaidinſtzemment beeing in the mouth of the ſaid Peece) the (aide 
threede and plummet dorhfall preciſely ypon the diuiſion of the firſt point,as ic 


doth in the figure nex following. 
| A perce 


OF (OLLOQVIES. 


A. Peece monnted at one point or 12,Minter, 
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A Alſo aPeece ſhall be ſaid to be elenated two points, when the ſaid threede and 
"2 plummet doth fall preciſely ypon the diuiſion of the ſecond point: and when 
Wt: the ſaid threede & plummet doth tall preciſely vpon the third point, then the 
Peece is cleuated at three points : and ſo we mult ſay of the fourth, fift, and ſixt 
points. But when a Peece 1s mounted at the ſixt point, then the ſaid Peeceis 
mounted to the greateſt eleuation that it may beat. 1ſpeake this of aPcece of + - 5 
| Artilleric, becauſe the morter peeces may beeleuated ynto all the other points 
| following : I meane cuenynto the 12, point. This which wee haue{poken of 
points,ought alſo to bee vnderſtood of minutes: thatis to ſay, when a Peece is 
ſo mounted that the ſaid threed and plummet falleth Preciſely vpon the diuiſi- 
on of the firſt minute, that Pecce ſhalbe ſaid to bee mounted one minute. And 
TM when the ſaid threed and plummet ſhall fall ypon the diuiſion of two minutes, 
BS it ſhall bee ſaid to bee mountedat two minutes. In like ſort it ſhall bee fayd of 
$4 all thereſt euento the greateſt elevation, thatistoſay, to the eleuation of the 
{9 Gxrpoint,or of 7 2.minutes,as this figure next ſollowing doth manifeſtly ſhewes 
YH The other minutes from thence to the end arc for morter peeces, 
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Al peece mounted at 6, points or 7 2.minuter. 
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4 THE FIRST BOOKE 


Howapeece Duke. What will you infer ypon this? Nicholas. Hereupon T will firſt infer 
doth caftmore that a peece of Artillery mounted at one point ſhootes more farther than itwill 
ground when Joe when it lyeth leuell, and that a piece monnted at two points will ſhoote 
is elcuared | refarther than at one point.and a piece mountedat three points will ſhoote 
m_ DN w% more fartherth2n attwo points. Allo a-picce bein g mounted at 4. pointes, will 
when itl-cth ſhoote much more farther thanit will doart z. points. Likewiſe a peece mounted 
Jevell ar 5. points, will ſhoote ſomwhart farther than at 4. points . And a peece moun- 
rate _ ted at 6.points, ſhootesa pellet of leade alittle farther thanit dothat 5. points. 
—_— t = For reaſon teacheth vs that the range of a pellet {hot out of a peece mounted ar 
ges according 5 points,and therange of alike pellet ſhot out of the ſame peece mounted at 6. 
as the peeccs points dog ſolirtle differ, as that vpon any ſmall aduauntage happeningelther 
ane by force of powder, or by any other means, the peece being mounted at 5. 
iced,  Points,willſhooteſo farasjtcandoewhen it is mounted at 6. points, and per- 
chaunce farther:but when one doth mount ſuch a peece, ſoas they doe mount 

morter peeces,that is to ſay at 7. points, with out doubt by mounting the pecce 

Pm at 9. points, he ſhall not ſhoote ſo faras he did when that peecewas mouuted at 
| 6.points, alſo at the 8. Point, he ſhall not ſhoote {o far as he did atthe 7. point. 
Likewiſe atthe 9,point he ſhal ſhoote much ſhorter than he did at the 8.point,8& 

at the 10. point he ſhall ſhoote leſſe ground than at the 9. poinr,&ſo atthe 11. 

point he ſhall ſhoote much ſhorter than at the 10. point, finally at the 12. and 

laſtpoint he ſhall not ſhoote ſo far by a great deale as hee did atthe 11. point. 

Butin this laſteleuation it may be thought, that by naturall reaſon the pellet 

ſhould returne backe apaine into the mouth of the peece, yet by many acci- 

dents which do commonly happen in that inſtant when the peece is diſcharged, 

the Pellet will not preciſely returne into the very mouth of the peece, bur fall 

downe neare vnto the ſame. Duke. This is to be graunted as all that which you 

haue befides ſpoken, but what will you infer vpon this? Niche. I will ſecondarily 

infer that? have found'ont inwhat kind of proportion ororder the ſaid ſhootes 

do increaſeby cuery cleuation , and that not onely from point to point of our 
ſaidInſtrumenrt; but alſo from minute to minute,cuen to the end of the eleua- 

tion of the 6. point or of 72.minuts.yea & thatwith euery ſort of pellet whether 

the ſame be of leade,yron,orſtone. Likewiſe I haue found out in what propor- 

tionthe ſhootes do decreaſe when peeces are cleuated beyond the ſaid 6. point 

Howe a Table as morter peecesareecleuated, and that not onely from point to point, but alſo 
of "6 : from minute to minute,cuen to theend of all the 1 2. points, or of the 144. mis 
"a rm me. nutes. Duke, What profite will come by this your Inuention , Nicho. The pro- 
of Org mY hte of this inuentionis ſuch,as that by the knowledge of one onely ſhoot out of 
How he which any peece of ordinance whatſocuer,each man may make a table of al the ſhootes 
harharable of that ſuch a peece will ſhoote at any eleuation, that is to ſay from point to point, 
randons tor 2 .ndſrom minute to minute in our aid inſtrument : the which table ſhall be of 


,thallb . 
- > able to ſuch vertue and propertie,as that any perſon hauing the ſame with him ſhal not 


makewiththat onely know how toſhoote, bur alſo be able to teache cuery vnskilſull Gunnar 


peece aperfe& to ſhoote in ſuch ſort of gunnesat any marke ſo many paces, and ſo farof from 
—_ arT04 © him as he will,ſo that the marke be not farther than ſuch peeces will reache:and 
the reach of Ihisnotwithſtanding hewhich is ſotaught lacking ſucha table, cannot learne 
his ſaid pecce, any part of this inuention, fot this ſecrete ſhal be knowne onely to himthat hath 
& teache any ſucha tableand to none other. Duke. If he that hath ſuch atablewilnot ſhooke 
A I himſelfe, but cauſc one other perſon to ſhoote,ſhallnot that other perſon learne 
"64 ao thisfecrete? Nicho. No(moſt excellentLord)but that other pegſon may be like- 
he tharwitech Ned vnto the ſeruants of Appotecaries which continually compound medicines 
fuch arable according as theyare appointed by Phiſitionsto doe and leartienorthercby to 
my _ be Phiſitions. Deke. This ſeemeth to me a thingincredible; becauſe you ſay in 
comes * your ſaid bookethat you did never ſhootein any gunne, and for that he. which 
matkewithour WUll judge of thinges in which he hath had no proofe or experience, isoften- 
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times decetued. For theeic is thatwhich giues vsa true teſtimonie of thi LS The ciets tha 


1naginced. Nich. Itisrrue that the outer ſenſe doth tel vs the truth in particu- which giucth. 
ler chings, but not in vniuerſal things:for vniuerſal things are ſubic&only ro vn- vsa true tellt- 
derſtiding,& not to any lenſe. Duke. You haue ſaid enough,&it you can make 9c of * 
meto ſee this which I do not belecue,you ſhal work a wonder. Nic. Al things cngy mag 
happening by nature or art are thought to be wonders, when noreaſonis ginen The curer 
for the ſame, but your Excellencie ſhall find my ſayings herein to be truc it you ſcale icliech 
will cauſe them to bee tried with'a Peeceof Artillerie. Dake. I muſt g0e now _ Np: 
CUIATlk Higs, 


vnto Peſzro,but at my returne from thence I will cauſe all this which you hauc he ER 


told mce to be proucd. ucrlall things; 
for vniuerſall thinges are ſubic& onely ro vnderſtanding and act 1» any icnic, 


The ſecond ( olloquie. 


Where a Peece of Artillerie which is elenated at the month, will doe a oreater exploite 
thana Peece which lieth leuel',and where a Pcece which leth lenell nilldge a oreater 
exploit thena Peece which is eleuated,c5 how a Peece which lieth lenel wil newer {boot 
ſo far in an mſenſivle croked line,as it wil dowhen it is ſomrwhateleuated. at the month, 
or imbaſed at the mouth:and how Tartaglia inthis C olloquie,by theſe wordes in a right 
lmegmeaneth an inſen/ible crobed lme,c> how t may be proued by the ſcience of weichts 
that apellet fueth more heauily out of a Peece lying lenell, then it will doe ont of the 
ſame peece any whit eleuated:and how a pellet ſhot out of a peece lying lene, rangeth m 
a more creed line, more ſooner beginneth to decline downwards to the ground, then it 
wil do when it is ſhot out of a peece ſomewhat elenated:& how a pellet ſhot out of apeece 
lyiag leuel, wil ſirike with leſſe force then it will do when it is ſhot out of the ſamepeece 
any whit elcuated: and hovy as apeece 13 elenated fro point to point, or from minute to 
minute,the pellet of that petce doth augment his range in an inſenſible croked line, and 
howv the pellet of the ( uluering vubich in this Colloquie is planted on the plaine at 
the foot of the hil,c+ at his hitting of the obieft vuould bane gone more farther than the 
pellet of the other Culuering on the toppe of the hil. not meeting vvith an obiett to refiſt 
it )ſpall do the greate/? exploit vpon the fort which is his reſiſting obiett, 


Frarceſſe Maria, Duke of Vrbine, 
Interlocutors ? | 
Nicholas Tartaglia. 


Pie. Tell meebriefly as you thinke, whether apeece of, artillerie when it 

licth leuel willdo a greatereffeR, or pearce tarther into the thing at which 

1t doth ſhoote,than it wil do when it is eleuated? WVich. that I may anſwere your 
queſtio without blame,itis needful for your Excellency topropole thisqueſtion 
by an example or figure,and to tell me the diſtance betweene the artillerie and 
the thing to which it ſhall ſhoote: and alſo to ſhew vnro me the qualitie or fitua- 
tion of the thing at which it ſhall ſhoote. Dake. Suppoſetor an examplethat 
itdoth ſo fall outthat you muſt batter a fort, which is on the top of a hill, being 
60.paces high, and that at 100, paces diſtant from the ſaid hil,there is another 
hill of 60. paces in height, which is equall inheight with the ſaid fort as it may 
appeare by the figure next following. And ſuppoſethat vpon the top of this ſe- 
cone hill you may commodiouſly plant artillerie to batter the ſaid fort, and to 
ſhoote level with your artillerie from thence againſtthat fort, asit may alſo ap- 
peare by the ſaide figure nexr following. And finally ſuppoſe that you may alſo 
comodiouſl]y batter that fort with like ordinance placed on a plaine at the foot 
of the ſaide ſecond hill one hundred paces diſtant from the hill ypon which the 
ſaid fort doth ſtand,& that the ſaid ordinance on theſaid plaineis much eleua-» 
ted before to ſhoote from below vpwards to the ſaid fort,as alſoit may appeare 
by the ſaid figure next following. Now I aske of you wherher the Pecce of artil- 
A 3 leris 
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Jerieplaced on theſaid ſecond hill, will be to more effe&,and pearcefarther into 
theſaid fort thanthe ſaidelike peece of Artilleric which 1s placed on the plaine 


at the foote of that ſecond hill? 


———e——_—__—_ — 


Nicholas, Without doubt that Peecewhich is on theplaine atthe foote of the 
hill will be to moreeffc&,and pearce farther into the ſaid forte, than that peece 
which is planted on the top of the hill. Duke, 1f I ſhould bee aludge thereof, I 
would iudgeall tothe contrary, becauſe the Peece which is to be thot fromthe 
top of the hill,is much more nearer to the wallcs of that fort, than that Peece 1s 
which muſt bee ſhot from the foote of the hill : and foraſmuch as this thing at 
whichyou thootis more neerer to that pecce, by natural reaſon the pellet ſhould 
pearce more farther intoit. Nicho/. When like pceces of Arrtillerie are plan- 
red after one like maner in ynlike diſtances againſt 2n obic&t, that tollo- 
weth which your Excellenciedoth ſay:but by probable reaſon 1 doe finde it to 
A peecewhich be otherwiſc in this your queſtion, for a Peece which licth lcuel wil neuer ſhoote 
heth Icucl wil fo firreina right line,aSit will doe when it is omewhateleuated at the mouth: 
neucr thout {0 K 4 
farre in an in- 0d by howe much the more a Peece is cleuated atthe mouth, by ſo much it 
ſenſiblecroked ſhootes the more farther in a right line. Likewiſe wee muſt ynderſtand that a. 
line, as irwill Peece wil ſhoote fartherin a right line when the mouth thereof doth lic buta 
_ _ little downewardes,than it wil doe when ir ſtands leuel, and that by how much 
ated 2r the TE Mouth of the Peece doth lie more downewards, by ſo much it wil ſhoote the 
mouth or un- More fartherin a rightline. Dzke. This is a ſtrangeand incredible tale,thatone 
baſedar the andtheſamequantitie and power of powder will expell more violently oneand 
_— R the ſame weight of pellet, by one way morethan by an other: therefore I deſire 
chis Collogui « fo knowethereaſon which cauſeth you to bee of thatopinion. Nicholas, The 
by theſe words TEaſon thereof 15 declared by the accidents happening in ſhooting, in the laſt 
io arighthne, propoſition of the ſecond booke of our nwe ſcience: but 1 haue omitted there 
RN to (hewe the very cauſe of ſuch effeRes, for that I woulde not bee tedious vnto 
kedline. Your Excellencie,and becauſe that is plainelic ſhewed inthe ſcience of weights, 
The ſeicnee of the which ſcience is of no {mall ſpeculation, and dependeth vpon Geometric 
waights de- and naturall Philoſophie : bur if it will pleaſe you nowe to heare mee, I will 
ab =P preſentlie declare the ſame. Duke . Doe fo with as much brenitie as you 
natural Philo. ay» Nicholas. To declare this well, and that I may bee the better vnder- 


ſophie, Roode, Iam compelled to ſet downe firſt the definitions of ſome fittearmes, 
and 


. " 4 — », 


Wa a4 


* 
———_— 


. bh 
FAIT. 7 4% ng 


” "40 TIO TRA ADE 1 gp 
_ _ 4 - > 


WT” 
Ft 
#3 
w o 
' S 
Fs he.) 
184 
8? 
4 ” 
rok 
Bon 
Aa, 


'the firſt pericion aleaged by e Archimedes in his booke which hee made of the 


FA. 
yy ” 


OF COLLOOPVIES. 7 


and alſo ſome ſuppoſittons, as the vſc is to doe in euerie Science, and be- 
cauſe the thinges will bee better vnderſtoode by an Example than by wordes, 
Twill ſuppoſe for an Example that A. B. is a paire of Ballance with two armes 
A.C. and C.B. which are of alike length,and of an equall waight, and that the 
point C, is the center vpon which the {aid beame or armes doturne,s: that two 
bodies of cquall waighte named by theſe two letters A. and B doe hang atthe 
endesof the ſaid armes. The which two bodies being ſuppoſed to bee of equall 
waight.and to hangatan equall length vppon the ſaide two armes A.C. and C. 
B.of the ſuppoſed ballatice.whichare alſo ſuppoſed to bee ot onetuſt length, by 


center of waightes, ſhoulde incline equally , that 
isto ſay, they ſhoulde ſtande ſtraight outrighrt,ſo 
as one ende of that beame doelie no higher than 
k, the other.as it may appeare by the figure next fol- 
$2 CR lowing. Alſo aboute C the center, a circle ought 
zh is. -— to bee deſcribed according to, the quantiric of 
< one arme of the ſaide ballance, and ler that cir- 
cle beE.A.F.B, and then the centers of the {aide 
bodies will alwates go inthe circumterencethere- 
of when the {aide ballance is turned about vppon 

his center C. 


: T he firſt Definition. 
Thefaid two bodies ſtanding in the line of equalitie(as they doe inthe figure 
next tollowing) are ſaid to be in the place of equalitie, 


The ſecond definition. 
A perpendicular being drawen from the toppe, 
and paſling by the ſaid center C (as doth the line b 
E CF) is called theline ofdireRion. is! 


The firſt Suppoſition. | 

Alſo this is needefull to be noted , thata heauie 
bodicis ſuppoſed to be more heauier in the place 1 
Þ where it lycth, by ſo much as his deſcending1sleſſe # 
oblique,that is roſay, lefle crooked in the ſame {i- T7 
tuation or place, the example of this ſuppoſition 1s declaredan the figure next | | þ 
following. | 

bet The ſecond ſuppoſition. = 

The deſcending ofa heauic body is ſuppoſed to be ſo much the more oblique, | It' 
by how much in his deſcent it dothtake a leſſe part of the line of dire&ion, or © 
of an other line equidiſtant to it inthe ſame quantitie,that is to ſay, in the ſame Þ i 
quantitie of thecircles circumference where it rurneth or gocth. But this ſhalbe |. ,. p 'F 
better vnderſtoode by the figure following. Now the aforeſaid ſuppoſition be- wake 
ing admitted, I bring forth this propoſition and fay,that euery kinde of waight being weyed + 7 
which being waied departeth from the place of equalitie , 15 made thereby ſo departett 
much the more lighter, by how munch it is more departed from the ſaide place of —_—_ Me place, 
equalitie. And for example of this propofition, let the ballance AB (of the fi- medians = 
gure precedent) be turned vppon the ſaid cemter C, and letthe ſametwoec vall  much.the * 
bodies A and B hanging or 1oyning to thetwo endes of the two armes of the more lighter, . 
faid ballance be in the ſameplace of equalitic (as aboue was ſuppoſed) nowe I 2yÞowemuch, 
fay that remouing the one and the other of the ſaid bodies from the ſaid place WA 0-4 
of equalitie (that is ro ſay,one end of the ſaid beame,or of one of the ſaid armes the faidplace 
being put downe, and the other cnd of theſaid beame,or of the ſaid other _ ofcqualicie, 
"$6408 A '4. cling 
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being eleuated' the oneand the other of thoſe two bodies ſhall bee thereby 
made the moretighter,and they ſhall be by ſo much the morelighter, by hoxe 
much they are the more farther from the ſaid place of equalitie. For a D:zmon- 
{ration hercof letthe bodie A in the figureprecedent be put downe cuen vnto 
the point V, as in thefigure foliowing, and let B being the other oppolite bo- 
dic bee ctcuated to the poynt I, and let the one and the other ot the two 
Arkes AV and I B becdeuided into ſo manye equall partes as you wnll, 
How bcit inthis figure the one and the other of theſe two Arkes 15 deuided but 
into three eqtall partes in the pointes LN and QS,, and from the three 
pointes N LI, drawethe three lines N O, L M,and I K equidiltant from 
the diameter B A, the which will cut E F thelinc of direQtion in three points 
ZY X, Likewiſefrom the threepoints QS V, drawe threelines Q?,SR,and 
V T cquidiſtant fromthe ſaydelyne A B, the which likewiſe will cutthe {aide 
line of dirc&ionin three pointes > q y and ſo the whole deſcent A V made 
with the ſaide bodye A deſcended into the poynte V ,1is denided into 
three deſentes or equall partes the which are AQ, Q Sands V, likewiſe 
the whole deſcent IB which is made with the ſaide bodice B in deſcending or 
returning to his firſt place (thatis to ſaycin the pointe B) (hall bee deuided 
into three equall partes,the which are 1L, LN, and NB. Andenery oftheſe 
three and three partes or deſcentes doe take one parte of the line of dire- 
&ion, thatisto vong the deſcent from Ato Q doth takefrom the line of di- 
re&ion the parte Cc+, thedeſcent Q S doth take the parte & Q, andrhede- 
{cnt 5 V doth take the parte 4, yy . And therefore the part C e> 1s greater 
than the parte & A (as by Geometric it maye bee ecaſilic prooued ) where- 
tore by the faideſeconde ſuppoſition the deſcent Q S ſhall be more oblique 
tian the deſcent A Q: wherefore by that ſuppoſition the ſaid bodice A ſhall be 
I:ghter in waight at the point Q, than at the point A. Likewiſe becauſe the 
part 4, 7 of the line of dire&ion is lefle than the part & 9, the deſcent S V by 
the ſaid ſecond ſuppoition ſhall bee more oblique than the deſcent Q S. And 
conſequently by the (aid firſt ſuppoſition the ſaid bodic A ſhall be more lighter 
in the point S, than it ſhall bee in the point © . And all this in the ſelfe- 
ſame maner maye bee demonſtrated by the oppoſite parte of the bodie B. 
Thar is to ſay, the deſcent of it from the poynt I to the poynt L, is more 
oblique than that which is from the point L to the poynt N by the ſaid (e- 
conde ſuppoſition. Therefore the parte X Y which is taken out of the line 
of diretion, 15 lefle than the parte Y Z . Wherefore by the ſaide firſt ſup- 
poſition , the ſatde bodie B hanging at the poynt I, 1s more lighter than 
when it doth hang at the poynt L, and bythe ſame reaſon ir ſhall bee more. 
lighter when it hangesat the poynt Lthan when it hanges atthe poynt N. 
Likewiſe 1t ſhall bee more lighter when it doth hang at the poynt N than 
when it hanges at the poynte B the 
place of equalitie which is the thing: 
that was propoſed. 


Duke. What will you inferre vp- 

_ pon this? Nicholas. I will prooue 
thereby that cuerye Peece lying le- 
uell is intended to bee in the place 
of equallitye , and by the aforeſaide 
reaſons that a Pellet flyeth more he. 
uilye out of a Peece lying leuell, than 
it will doe out of the ſame peece any 
whiteleuated or ſeparated from that 
place of equallitie. And therefore in 


that 
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ſeuenth point would ſhoote farther ina right line thanat theſixt point, and at 
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that place of cqualitie, the pellet doth range with more difficul- whit cleuated, And apeller fot 
tic and more ſooner beginneth todecline downewardes to the 2%*,9t a peece I;jing leuzll ran- 
grounde and declineth in a greater quantitie than when itis ſhot CERT = 
out of a peece ſomewhat cleuated, thatis to ſay, it goeth then cline tans Bet torhe cxound | 
(as the Gunners terme it) muchleſſein arightlinethan when it is thanitwilldowh:n iris thor our 
ſhot out of a peece elevated, wherefore in this queſtion, the ef. 2 p<<ce lumewhar eleuared, & 
fects of ſhootes made in that place of equalitie, will bee of | elle dn ra; OI IM = 
force,andto aleſic eftett than in any place of eleuation. But here whit eleuaced. 

your Exccllencie may ſay with good reaſon, that although itis manifeſt by theſe ObicRion. 
demonſtrations,that in equall diſtances aſhooteout ofa peece lying leuell will 
doalcſſceffe&t than aſhoote out of a peeceeleuvated,yetit is doubttull whether 

a ſhoote out of a peece cleuated will doe a greater cffe& than a ſhoote our of a 

peece lying leuel in vnequall diſtances, becauſe in our queſtion this is to be con- 

ſidered whether the peece which is on the plaine at the foote of the hill be more 

diſtant from the Fort than the other Peece which ison the toppe of the hill. For 

ſuch a difterence may bee much greater than the difference of his thoote 'in a 

right line,or the difference of his effects in equall diſtances, and then the peece 

from the toppe of the {aid hill will doe a more greater exploite than the Peece 

which is on the plaineat the foote of the ſaid hill. To this doubtI aunſwere thus. Anfvcre. 
The diſtance from the Fort to the peece which is onthe plaine may ſo much 

differ from that diſtance which 1s betweene the {aide Forte and theſaide peece, 

which lieth vyppon the toppe ofthe hill, thatthe ſame will come to paſſe which 

was of you doubted. Dxke. To make mevnderſtand your meaning, giue me an 
examplebyafigure. N:cho, ThatT may ſheweynto you my meaning herein by 

a figure, l wil ſuppoſe that the pellet of a Culuering doth waic 20.pound waight, A Culuering 
and that the Culuering according to that experience which was made at Verona Which lying 
(as 1 haue declared in the beginning of my booke of nwe ſcience. dedicated _ ws rye 
ynto your Excellencic/in the place of equalitie, that4s'to fay lying leuell, will = Teil the 
ſhoote inarightline about 200.paces, and that ſuch aculuering at the cleuation cleuatis of 45. 
of 45 .degrees,that isto ſay,at the 6, point, orat 72.minutesot our Quadrant degrees,or of 
(by the reaſon allcaged in the laſt propoſition of my ſeconde booke of our nwe —_— of 
ſcience)wil ſhoote in aright line about 800. paces. Pxke, Doe you ſay thata cheladdro. 
Culucring being clevatgd at 45.degrees, or at the 6. point,or at 7 2,minutes,wil ces, / 
ſhoote about 800.paces, and that the ſame Peece lyingleuel wil hoot but about 

200.paces? MNicho, By reaſon Iamtaughtſotolay, Duke. It ſcemethto mee 

that there is a great diftcrence betweene thoſe ſhoates, Niche. It commeth ſo 

to paſſe becauſe that eleuation of 6,points doth difter muth from the place of 

equalitic, and according as the Peece is eleuated from minute to minute, ſo Accord; 
from minute to minute the pellet of thatpeece doth augment his raungeina , Sw $a 
rightline: it dothalſothe like in the points, but thatis in a greater qnantitic. vated from 


For the peece being elcuated to the firſt, pointof the Quadrant, ſhootes more minute ro mi- 
farther in aright line than when itis laid leuel : Alſothe Peece eleuared to the "*<5orirom 


ſecond pointof the ſaid Quadrant,ſhootes much farther ina right line thanit |;, yu rvanl foo 


doth when itis cleuvated butat one point, Likewiſe the Peece beeing elevated ro minute, and 
to the thirde point , ſhootes farther in a right line than it dothart the ſecond frompoinero 
point, & ſo ſucceſsiuely the Peece being cleuated to the fourth point, ſhootes P2!"" the peck 


farther than at the third point, and atthe fifth point farther than art the fourth = = 


.point, and at the ſixt point (as is aforeſaid) farther than at the fifth point;and augment his 
'Ifthe Peece ſhould by degrees bee elevated aboue the ſ1xt point, the pellet rangeinan 


wouldeflie more farther in a right line : thatis toſay;the Peece eleuated to the _—— 


thecight point, farther than at the ſeuenth point, andartthe ninth point, farther 
thanat the cight paint,and at the teath point farther-than at the. ninth point: 


and at the eleuenth point, farther than at the tenth point ; and at the twelfth 


point 
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point farther then atthe cleuenth point. A nd atthis twelfth point the pellet will 
Thep:llc: Aiewholieinarightl! ne,and it will be a perpendicular aboue the horiſon. And 
which is l.or this pellet hot out of a peece mounted at the eweltth point, will flie in a mcre 
out of 2 peece nerject right line than any of the former pellets did, becauſc 1n truth the going 
mountee 3 OF VIOINt Mouing ofa bodicequallic heauic which is without the perpendicu- 
50.0509" lar of the horiſon, can never hauc any part perfe&tly rightas it hath bin layd in 
flieth ” more our ſaid ſecond booke of our nwe ſcience. Duke. Why do you call that a right 
xeric&right line which is notperteRtly right? N:cho, Thatthe common people may the ber. 
ne, than-wEe .r-enderftand me I call that arightline which is inſenſiblie crooked, and I call 


o is ſhorour of that a crooked line which doth cuidently appeare to bee crooked. Duke. Pro- 
pecce moun- ! 

tedatanyo. Cecdeon. Nicho. Now to returne to our purpoſe, I ſay that if the diſtance be. 
cher degrce or tweene the ſaid fortreiſe, and the Peece lying onthe plaine ar the foote of the 
_ -.cT, Mil be 760.paces,andthat the diſtance betweenerthe ſamefortrefic and rhe pecce 
ct lying onthe toppe of the ſaid hill be but 1 3o paces, 1n this caſe the ſaid Culuc- 
thatarighe Ting which is planted on the toppe of the hill will doe a greater exploit againtt 
lne,which is the walles of that fortreſſe, than that Culuering ſhall do which is planted on the 
inſenfibly cr0- rjaine ac the foote of the ſaid hill:the cauſe hereof is, for that the ſaid Culucring 
iu I : lying leuell,doth ſhoote about. 200. paces inarightlineas before hath bin ſaid. 

rooKked ine, 3 , . . . 

which is cuz- Then for ſo muchasthe diſtance berweene that Culuering and the Fortreſle is 
_ dentlycro0- but 120 paces (as it hath bin ſuppoſed) the pellerof that Culucring will ſtrike 
ked,tothisend the yalles of that Fortreſle neare about 70 paces before it would end his range 
CONE 4" ina right line,butthe Culuering which is planted on the plainear the toore of 
may - Ws ae the hill being diſtant ſrom thoſe walles 760 paces in adiametralline,and cleua- 
vuderſtand redto 45 degrees(tharis to ſay,to the 5 point of our quadrant) doth ſhoote a+ 
bout 800 paces inaright line, and therefore it will ſtrike thoſe walles onely a- 
bout 40 paces before itwould ende his wayina rightline,or be ſenſibly percets 
Inthequeſti. Yd rodecline. Ando that pellet which at his hitting would haue gon molt far- 
onpropoſed Theſt (not meeting with an obieR to reſiſt it) ſhall doc the greateſt exploit ypon 
inthusCollo- thatobieR whichxeliſteth, by the reaſonsalleaged vppon the fourth propoſition 


= = pellet of our firſt booke of our nwe {cience . Therefore inſomuch as the pellet of thar 
ICN At Tus 


une _ had to flie morefarther about 70 paces ina rightline,and that the pellet of that 
fartheſt(nor Culuering which is planted on the plaine at the foote ot the hill at his hitting, 
wcecing with had to flic more farther but onely about 4o paces inaTrighrline, I conclude in 


re Ol this caſe by thoſe reaſons, that the pellet of that Culueringwhichis planted on 
dothegreareſt TDEToP of the hill ſhall do a greater exploit againſt thoſe wallesthanthe peller 


a2 ploitypon Of that Culuering which 1s planted on the plaine atthe foote of the hil,anti ele- 
that obicR 
%hich reſi. 


Neth mounted to the ſixt poynt be of aleſle force, the pellet of that peece mounted 


at any other poynt vnder the 6 poynt 1s of much leſſer force. But if the diſtance 
from the faid Fortreſſevnto the Arrilleric on the plaine had bin 600 paces ina 


diametrall line, and that from the Fortrefleynto the Artilleric onthe toppe of - 


the hill it had bin 150 paces,the Artillerie on the plaine mounted ro the 6 poynr 
would have ſtroken thoſe walles with more force than the Arrtillerie ypon the 
top of the hill could have done : for the pellets ſhot our of the Artillerie on the 
plainewill beate thoſe walles about 200 paces before the full ende of their ran- 
geSin aright line,and the pellers of the Artillery on the top of the hil will beate 
thoſe walles 50 paces before the end of their full courſe in a rightline.Andther. 
forethe difference of the ſaide effe&s that is trom 50. paces to 200. paces, 
(which they make before they do ſenſibly decline) is 2bout 150. paces, and 
therefore the ſaid Culuering not onely at the elevation of the fixt poynt of our 
quadrant,but alſo at the eleuation of the fift point doth makethat effeR to be 
more greater. But concerning this I will not ſtand. tomake any demonſtration 
for that 1 will not be tedious ynto you. Then ifin ſo great a height (as inthe 

laſt 


Culuering which 5 row 9 onthe top of the hill arthe hitting ofthoſe walles - 


uated to the ſixth point of our quadrant. Anditf the pellet of this Culuering 
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# laſtcaſe wehaveſuppoled, the Culuering vpon theplaine being mounted to the 


ſixt point, and alſo to the fift point will do a more greater exploit than the Cul- 
uering vpon the toppe oz the hill, ſuch grear effects will much more cuidently 
follow in the firlt cale which was propoled by your Excellencie, where the hill 
and alſo the Fortreile were ſuppoſed to beof equall height,and each of them to 
be 60 paces in height, and thediltance from the foote ot one hill to the foote of 
the other,or trothc top of the one hil to the top ofthe other to be 1 00 paces,& 
th? Diametrail or Diagonall line, that is to ſay the diſtance from the (a:de For- 
treſſe to the place at ine toote of the hill, where the Artillerie is ſuppoſed to 


{tand on the plaine,by the 47 propotlition of the firſt booke of Euc/de to be a- 


bout 1 16 paces leauing out the Fraction which ſhould be added vnto thatnum- 
ber) and therefore the pellet thot outof the Culuering which is planted on 
the toppe of the hill will {trike thoſe walles about 14o paces before rhe full end 
ot his range in arightline,& the pellets of the Artillerie which is planted on the 
plaine at the foote of the hill and mounted to the 6 point wil (trike thoſe walles 
abour 624 paces before the tull end of their ranges in arighr line. And becauſe 
here is ſogreata difterence in that one of thoſe pellets doth hitthe fortrefle 140 
paces betore the tull end of his range in aright line, and the other pellet doth 
hit the ſame tortreſſe 634 paces before the full end of his range ina right line, 
theretore in this queſtion 1t 1s a plaine and euident thing, that the Culuering 
planted on the plaine at the foote of the hill mounted to the 6 point, 5 point, or 
to any other point of eleuation,wil do a greater exploit againſt the ſaid fortreſle 
than that Culucring will doe which is planted on the top of the hill. Dzke. 
You haue anſwered wellto this Queſtion. | | 


The third Colloquie, 


How a pellet doth never range ina right line except it be ſhot out of a peece right Up t'% 
wards Heauen , or r:0ht downe towards the center of the world, and by haw much more 
ſiſter a heanre boaie drinen violently through the aire flyeth , by ſo much in that mo- 
ning it 1s maze the more lighter:and how the more lighter a bodie is the more eaſiliewil 
the aire beare 1t,and by how much a heanie bodie violently moxing doth go more ſwifter, 
by ſo muchit doth worke the more greater efjett mall thinges which reſiſt the ſame:and 
by how much the ſiftnes thereof doth more decreaſe , by ſo much in that mooning the 
warght thereof which draweth the ſaid heauie bodie towards the ground doth mare in- 
creaſe:and the more ſwifter apellet flyeth in the aire, the more lighter it is, > contrarie 
wiſe the more ſloer apellet flieth the more heauier it is:and howe the one part of a right 
line caznot be more or leſſe right than the other part : and how the more ſwifier apellet 
flieth,the leſſe crooked is his range. And how we be oftentimes deceaued by indging LY 
cording to the ſence of ſeeing , and howapeece is ſaid to ſhoote at point blarke, when it 
lying lenell or equidiſtant to the horiſon is diſcharged, ana howe the waigt of the pellet 
draweth the pellet out of his way andright paſſage perpendicularly towardes the grounds 
when it is ſhot out of a peece lying leuell,and alſo when it i; ſhot ont of a peece eleuatedor 
imbaſed,except it be ſhot right vp towards ITeauen, or right downe towardes the center 
of theworlde. 


Franceſſe Maria, Dake of Vrbine. 


Tnterlocutors 2 
Nicholas Tartaglia. 


D ke. By your arguments you haue brought me into an other great doubt: 
for you haue faid(if you do welremeber)that the Pellet which doth flie out | 


of the mouth of a peecedoth not flicin any part ofhis way ia aright line,cxcept 
| It 


Note, 
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it be ſhot right vp towardes heauen. Nicho. Or right downe towardes the cen. 
ter of the world. Duke. I graunt this,that ſhooting right vp rowardes Heauen, 
or right downe towards thecenter ofthe world, the peller doth flye altogether 
ina right line,andalſo thatin both thoſe wates the pellet doth flye much more 
in arightline,than at any other eleuation of the peece,orin any other way what. 
ſoeuer: but I donot beleeue for it is ynlikely, that in all other waies except in 
thoſe two,the pelletdoth in no part of his way fliein arightline, for if you doe 
Veronaisz well remember, you hauc told me that by two ſhootes prooued in Verona, you 
Cirtieinltalie fond that the ſaid Culuering lying leuel,& carrying a pellet of 20 pound waight, 
_ _ 11+ ſhotatpoint blanke,that 1sto fay in a right line (as you iudged) about 200 pa- 
Taruiinz Ces. Now if you have found by reaſon that the ſaid range of 200 paces was not 
altogether in aright line, I will belecue you and grauntthat;which you haue 
ſpoken, butif ſuch a peece cannot ſhoote 200 paces 1n arightline, will you not 
grauntthatſuch a peece may ſhoote 1 00 paces,or attheleaſt 50. paces in a'right 
Apcece of Ar. line? Nicho. A peece will not ſhoote 5o paces, norone pacein a pu right 
ullerycannot line. Duke. This1s one of your conceites. Nicholas. Reaſon will ſatisfic mens 
ſhoore enz = mindes,and by it,truth is diſcerned from falſhood. Dske. That is truth. Nicho, 
=p "ight Igfomuch as your Excellencicis of this opinion,that the pellet ſhot out of the 
oY Culuering lying leuell, muſt in ſome part of his way or violent paſſage goc in a 
rightline,and1n thereſt of his way go ina crooked line, ſuppoſethart this were 
true, ] would know hereby what is the proper cauſe why thepellet goeth ſo ina 
* rightline inthat part where it is ſuppoſed to go ſoright,and likewiſewhat is the 
cauſe that it goeth ſo by a crooked line inthat part where your Excellencie doth 
A peller goeth our of the mouth ofa peece ſuppoſe thatit doth goſo crookedly? Dake. We find 
with great ſwifenefſe which 13 the cauſe why that a pellet goeth out of the mouth of the PeCece with 
that pellerfor 2 little time rangerh in anin- orear{wiftneſſe which isthe very cauſe why that pellet 
ſenſible crooked line, buratter the force and for 2 1;111e timeor ſpace gocth right in theaire,bur af- 
ſwifenefſe thereof doth any whitre abate, it hefo Celfrnaratonat Snok hi : b 
then beginnethto flic more weakely and more ter the rce & lwutnelle therot dot any Wnita ate, 
flowlie, and afterwardes to decline rowardes 1t then beginneth to weaken, andro flie more {lowlie, 
the ground and mthar ſortecomtinueth vnull and afterwardsto decline towards the ground, andin 
irdoth light ypponthe ground. that ſortcotinueth yntil it doth light vpon thegroid. 
By how much Nicholas. Truely your Excellencic could not haue better anſwered than you . 
cer haue done in ſaying that the great ſwiftneſle is the proper cauſe tomake the 
drivenviolene. Pellet flie(if it be poſsible)in aright line, and likewile that the lacke of ſwitt- 
ly through the Neſle in the Pelletis the proper cauſe tomakeit goe and decline crookedlic in 
ayre flieth, His way towardes the grounde,and that by howe much the ſaide ſwiftneſle de- 
4 lo much in creaſeth, by ſomucheit maketh his declination or crookedneſſe the greater, 
- —24-++- forallthis commeth ſotopaſſe becauſe euerie heauic bodie driven violentlic 
more lighter, through the ayre,by how much themore ſwifteritflicth,by ſo much inthatmo- 
Themore Uing it is made the more lighter, and therefore it goeth more rightlyc in 
_ a body the ayre, becauſe the more lighter a bodie is, the more caſilye will the aire 
ſy ">" papa beare it. Notvithſtanding to worke his cffeRes in that moouingit taketh a 
"*. Amr more greater waipht rhan hisowne. Therefore by how mucha heauie bodice 
By how much a heauic body violently JMOOUuIng doth goe more ſwitter, by ſo much it doth worke 
mouing doth got more ſwifter, by io the more greater effc& in all thinges which reſiſt the ſame. 
m_ it __ _— —___ oe Likewiſe by how much the ſwiftneſſe thereof doth more de 
=D thn oy nk car 2 ſite.  Icale, by ſo much in that mouing the waight thereof doth - 
nes thereof dorh more decreaſe, by ſw MOTC 1ncreaſe, the which waight prouoketh and draweth 
muchin that mouing the waightther- the ſaid heauie bodie towards the ground. Butto worke his | 
of _ draweth _ o-_ heauy _—_ effctesin thatmouing it is morelighter, or of leſle waight, 
towards the gfe" | ns Oy Ms Ee Pereboye it _— theleſſe #8. Dske. 1dolike wel 
ot this your diſcourſe, therfore cede onintheſame. Niche. Then 1 ſay that 
*.- wa RE of theſe aforeſaide things which bo namenl reaſon have been proved, this con- 


doth flie nthe Auſion doth ſpring that the more ſwifter the peller doth flic in the aire.the 


aic, the mere more 


ol 
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more lighter it 1s, and contrariwiſe the more ſloer that the pellet doth flie the more Wa lighter it''s : & 
uicrit is, Duke. Allthis 1s true. Nicho. I ſay alſo thatwhen there is more waight in the - TOY ys 
pcller,then ts there amore prouocation thereby to ſhootethe ſaid pellet towards the cen- roy ws. velked 
ter of the world,thatistoſay towards theground. Duke. Itis ſoas you ſay, N:ch». Now thgth, the - 

to conclude our ſayde purpoſe wee will ſuppoſe that all the range which the pellet being more heauicr 

ſhot our of the Culuering may make or hath made, is all the line A/B C D. Andit it * 

be poſlibleſor any part thereof to be perfeRly right, I will ſuppole the ſame part to be A 

B, anddiuide the {ame part into two equall partes inthe point E. and becauſe the pellet 2 
will flye more ſwiftly in the ſpace A E ( by thethird propoſition of the tirſt booke of | 
our nwe {cyence ) thaninrthe ſpace E B, therefore the ſaid pellet doth flpe more right- 

lye (by the reaſons aforealleaged)in the ſpace A E, than itdoth in the ſpace E B. Where- 

forethe line A E, ſhall be amore ſtraighter lyne than EB, the whichis a thing impoſſi- Thy. ,gepare 
ble. For if all the whole line A B be ſuppoſed to be a perfe& right line, the one halfe ot a right line 
thereof cannot be more or lefle right than the other halfe, andit the one halfe of that canno: be 


line ſhould bee more righter than the other,it would of neceſſitic tollow that the other whip o_ ; 
rig 012N tl 


halfe ſhould not be r1ght, and therefore of neceſlitic it followeth that the part EB is not 5... part, | 
perfectly right. | | 


B C 


+ \D 


And ifany man be of this opinion, that thepart AE 1s aperfc@right line,his ſaid Opt- 
nion may be reprooucd for falſe by deuiding the ſayd part AE into twoequall partesin 
the poynt F, and then by the reaſons aboue alleaged 1t will be manyfeſt that the part A 
F js morerighter than the part F E, ſothatthe aide part F E ofneceſlitic cannot be 
perfe&Rly right. Likewiſe by diuiding the part A F into two equall parts, itis manifeſt by 
the ſame reaſons,that that halfe therof which is nextto A is more righter than that which 
isnextto F and ſo bydiuiding that halfe into two other equallparts itwill follow that the 
part endingin A is more righterithan the other part.And becauſe theſe proceedings are | j 
infinite,itfolloweth of neceſlitic that notonelyall the part A B 1s not perfeRly ſtraight,* -- *. th; 
but that no parttherof (howe little ſocuer it bee) can bee perfeRly ſtraight, which is that | 
which was required to be prooucd. Then itisto beſecne how that the pellet ſhot out of Ny 
that Culucring in ſuch ſort,doth notflyc in any part of his range in a perfc& right line, Þq 
although it doth flic as ſwiftly as may be deſired, becauſe theſwiftneſſe (how great ſo e- Themore ſwif } | 
uer it be) is neuer ſufficient in ſuch ſort to make the pellet fiyc ina right line. But this is **rapeller 1 
true,the more ſwifter that the pellet doth flye,the more nearer it doth approch toflicin a me — 3 
right line,and yet it will neuer be made to flye in a right line. Therefore it is more conue- ;; þjs range. '4 
nient to ſay in ſuch a caſe, that the more ſwifter the pellet doth flie,the lefſe crookedis his g,;. PTIIE: } 
range. Duke. Whence cometh itthen that many tymes the pellet doth preciſely ſtrike a 
thing that is level with the peece, whichthing would not haue chaunced if the pellet had 
not flyed right. Nicho. My Lorde, that doth not. praoue that the pellet flyeth right, tor 
many tymes itſtrikes aboue the marke of leuel which is a thing impoſſible when the level 
ſights are of an equal height, Imeane that the pellet ſhould cutthe viſual line equidiſtant 
tothe concauirtie of that peece.But ſuch effe&es doe not come for thatthe pellet flycth in 
arght lyne, or for thatit doth aſcende aboue that rightneſle, but they come wholic by 
reaſon of the ſayde ſightes or markes through which the leuellis taken. And in deede 
hee which ſeeth the pellet ranging will iudge without any doubt that the ſaide pellet for 
a certaine ſpace flyeth right becauſe our ſaid fence is not apt norable to deſcernetſuch 
an oblique 1yne, as it commeth to paſſe in beholding the water of the Sea when it isquiet, Webeoften« 
the which for a great diſtance doth appeare vnto vs for to bee very playne , and yet by times decea- 
reaſon wee knowe that itis ſphericall : Wherefore we be oftentimes deceaued by iudg- —— 
ging according to the ſence of ſeeing. con; "Ia reaſons are verie good, yet I I the ys 

| reing, 


Aunſwere, 


oh ot the worlde. 


14 


THE FIRST BOOKXKE 


4 ro heare you ſay that a peller being ſhotte out of ſuch a peece with ſo great fotce doth 
| not any whitre flyein a right line , but conſidering alſothar in ſuch an oblique waie the 
waight of the pellet is much more apt to make it decline or to drawe the ſame pellet to- 
| wardes the ground, than in any othereleuation, I thinke your ſayingsaretrue. Yet when 


a pellet is ſhot our of a peece ſomwhateleuated at the mouth, I do think & verily belceue, 
that the pellet wil range throughthe airefora while ina right line, becauſe the waighr of 


cline towards the ground, than when it is ſhot outofa pecce lying level. Vich.Itis truth(as 


| | ſuch a pellet ſhor our of a peece elevated at the mouth,islefſe apt to make that pellet de- 
? 
; 


Y your Excellecy doth ſay)that the waight of a pellet is not (o apt to hinder the range ofthe 
ſame when the pellet; fiyeth out of a peece elevated, as when the ſaid peller flieth our of a 


Ft} Apeece is ſaidtoitoor at peece which licth cquidiſtant to the Hor:207,that is to'ſay leuel,or as the giners 


tuell or equidiſtancro the 
Horizon it 15 diſcharged. 


| The waigt of the pellet drawcth the pel- 
| ler outofhis ware and paſſage perpendicu- 


1!# larly cowards the ground when 1t 13 (hor out 


of apcece lying leucl], and zllv when ut 15 
ſhot out of a pecce ecleuatcd or imbaled, cx- 
WM ccprt it be thotright yp towards Heauen, or 
# right downe towardes the ground or center 


morſte. 


\o8 int blancke whenlvirg tearmeir, at point blankefor two cauſes, wherot the firſt is for that,(as hath bin 
{| proued)the greateſt waight is in the place of equality or leuel:The other cauſc 1s 


for that the ſaid waight drawcth the pellet our ot his waic or pal- 
ſage, perpendicularly towardes the grounde, the which kinde of 
drawing is morevehement and ſtronger in that place, than in a- 
nic other eleuation. For the peece being elevated by degrees, 
the ſaid waightalſo by degrees doth goe nearer towards his ſa:d 
waie or paſſage, that1s to ſay, it doth not fall there fo perpedicu- 
larlie fromthe ſayd paſſage, but comes alwaies more neare vnto 


\ the ſame,and (o is of leſſe ſtrength and forceto drawe the pellet out of his waic or paſſage. 
| beſides this (as before hath bin declared) by how mucha peece is more ecleuated, by ſo 
14 much therange of hispelletislefſe crooked,and yet the range of that pellet cannot in a- 

0 | ny part thereof be perteRly righr,except in the two waies before (| Hecith ed, thatis to ſay, 
| when it is ſhot diretly vp towardes heauen,or direly downe towardes the center of the 
world: Becauſe in euery other waie ſome part of the waight drawes alwaies the (aid peller 
ma out of his waic or paſſage, except inthe aforeſaid two waies that is to ſay, dire&ly vp to- 
( . wardsheauen,or directly downetowardsthe center of the world : in which two waics,the 
ſaid waight(ifany waight be there)drawes the pellet right according tothe order of his 
paſſage or waie and not out of the ſameas by this figure you may eaſily without any o- 


ther demonſtration perceauc. And ſo itis in ſhootes flying 
downewardes aſwell as in ſhoots flying vpwardes, ſuppoſin 

Ato bethe mouth ofthe peece our of which B the pellet if 
ſueth ,& inthe formeof a perpendicular, C to be the waighr 
of that pellet B:the which perpendicular or waight C doth 
alwaics drawe the pellet towardes the center 6, the worlde 
thatisto ſay, downe towardes the grounde . Whereuppon 
by reaſoningas we haue done of ſhoots made in aright line, 
itw1il be manifeſt,that a pellet ſhot out of a Culuering or our 
of any other peece,cannot goc in any ſmall part ofhis range 
in aperfe& right line, except in the two waies aforeſaide, 
which 1s that which was required to bee prooued . Duke. 


Yon haue defended well your reaſons, and haue ſayd cnough forthis tyme,and at my re- 
rurne from Peſaro I will cauſe your ſaid Inuentions to be prooued. 


The 4. Colloquie, 


When a peete is twice diſcharged, one time after an other , at one [elfeſame eleuation, and towardes 
one ſelfe ſame place with equall charge of powder and hke waight of pellet , the ſeconde peller 
will outfive the firſt. And it is more eaſie to moone and penetrate that 4 
open,than that which is cloſed and quiet. «And a peece when it is drie and temperately warme,doth 
&rye 2p the moyſiure in the powder which is put into the concaxitie of the ſame peece, and ma- 
keth the ſame powder to take fire quickelie , and to bee of more force than it was when it was 


ich is already mooned and 


Izterlocutors 
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= G abriel Tadino Prior of Barletta: | 
Nicholas T artaglia, 


JR jor. When a peece of Artillery 1s twice diſcharged, onetime after an other, atone 

; ſelfeſame elevation,and towards oneſelteſame place with equall charge of powder. & 
like waightof pellet, Iaſke of you whether theſe two ſhoots will be equall? N:cho. With. 
outdoubr they will be vncquall, becauſe that peece will ſhoote farther at the ſecond diCſ- 


Lyterlocautors 


= 
charge than atthe firſt. Pr:or. By what reaſon? Ncho. For two reaſons, of wy ifs 
which the firſt is this. At the firſt hoote the pellet findesthe ayrequiet,and ar 79s reaſon is alſo alkeaged Fl 
the ſecond ſhoote it doth find the ayrenot onely wholy ſtirred.with the pel- |" —_ Gp meh cg Faweg 4 
let of che fir{t ſhoote, butalſo much tending or going towardes the place at bus Colloes, ran | 
which it 1s ſhot,and becauſe itis morecaſie to moueand penetrate that which H1t is more cafic to mooue i 
js already moued and open,than that which is cloſed and quiet, it followeth and penerrare thar which is \jhif 
that the laſt pellet finding in his rangealeſſereſiſtance than the tirſt peilet did already mooucd and open, \iW 
in his range, will ourflic the firſt pellet. Theſecond reaſon is this. Atthe firſt _ 1 _ whigh is cy 
ſhoote the powder being put into the peece, doth oftentimes findethe ſame  * i" 
peece ſomewhat moyſt ,and eſpecially when ſuch apeece hath nor bin ſhor in for certaine Moyſt powder | 
daics before through which the powder wil not fire ſo quickly as itwil dowhen the peece i norrake Ui 
isdrieand temperatly warme,ſor this warmth or heate wil ſomwhat drie vp the moiſture ſe OE "+ 
which is in the powder, and cauſethe powder tofire more ſooner. Wherefore the powder alcvorkets 
doth not work ſoforceably in the firſt ſhoor as it doth in theſecond,ſo thatalſo by this ſe- forceably as 
cond reaſon the pcece will ſhoote farther at the ſecond diſcharge than at te rl Prior. Wtic powder i; 


Your reaſons like me well,and here we will end our talke for this cuening. Fn uy x 


is dric and remperately warme,doth dry vp the moyiture inthe powder which ts putinto the concauitie of the ſame peece, and 
maketh the powder to take hire more ſooner, and to be of more force than it was when it was moyſt, bj 


T he 5. Colloquie, 


When a peece made very hot with continuall ſhooting for a long time together is diſcharged, it fpootes 
not ſo far as it didwhen it was leſſe hot and when a peece by continual ſhooting has more hotter 
then by how much the more hotter it is, by ſo much the concanity of that peece is made the more at- 
traltine,and when a hot peece made cold with water caſt into the concauity thereof is diſcharged, if 
ſhoots not I far as it would haue done if it had bin ſuſfred to coole of it ſelſe. And how dankiſh powder 
doth weaken the force of th: peece that is charged with the ſame , and how the pore is not expelled 
forth of apeece with any other thing tha by the airie exhalati or wind which the Saltgeter canſeth. 


L. Gabriel T adino Prior of Barletta. 
Nicholas Tartaglia ; 


PX” Yeſterday in the euening you concluded and by good naturall reaſons prooued, 
that one peece being twice ſhotte of,one time after an other, at one ſelfeſame cleua- 
tion, and towardes one ſ{elfeſame place with equall charge of powder and like waight of 
pellet,ſhooteth farther at the ſecond time thanarthe firſt:now I aſke of you if that peece 
ſhould be continually ſhot of for a long time togeatber at one (elfeſame elcuarion,and to- 
wards one ſelfeſame place,whether or no the ſame often ſhooting will continually cauſe e- 
uery one of thoſe ſhootes to outflie the other. Vic. My Lord that wil notfollow therupon, 
Prior.Y ou did ſay yeſterday in the euening that a peece ſhooteth fartherat the ſecondtime 
than at the firſt, for that the pellet doth then find the aire moued and going towardes the 
place at which itis ſhotte,and for that the powder put into the peece doth then fifide that 
peece to be drie.and ſomwhat warme:therfore the more oftener that the peece is ſhot of, 
the more doth the pellet by reaſon of the former ſhoots find the aite open, penetrated, 
& going towards the place at which it is (hot, 1kewiſe the powder wherewith the peece is 
recharged findeth cotinually the concauitie therof more drier,& morewarmer(the which 
warmth as you alſo ſaid) drieth all the moyſturein the powder, and maketh it to take fire 
quickly,and to be of more force than it was before. Nic. All this 1s true which your Lord- 
ſhip ſaith, yer oftentimes the contrary doth happen, for by continuall ſhooting the peece By h u | 
waxeth more hottcr, and by howe much themore hotter it is, by ſo much the concauity n oy 
B 3 | of pecce is,by ls 
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J much ti:* con- gf that peece is made the mare attraRiue,cucn asacu pping glafe which 1s made hot with 
{ cauitic herof 1. turned in the ſame. Now for that the pellet is not expelled or driven torth with any 
is es wore yer thing than by the airic exhalation or wind cauſed through the ſaltpeter,therfore by 
The pt lleezs makin o{ucha peece cotinually more attractiue as I haue {aid with thatmore heate which 
F nor cxpclica ſuppeth & retaineth continua ly more of that wind which laould {crueto expel! the pel-. 
forthot a peec2 Jer the virtue expulliue in that peece doth continuaily more decreale,8: the peilet by that 
{ with ayyother on flieth with leſſe ſwiftnesor lefle force,and conſequently maketh continually aleſle 


f ! i þ 4 
09 Art 7 orſiorterrange. Prior.Llike wel of your reaſons, but who doth not know thatthe two firit 


Þ lationoc wind accidents which giue furtherance and aide to the range of the peller (I meane the great - 


{FF which ch© combuſtion orrunning of theaire towards the place which is continually ſhot at, and the 


Heuer 1p 


" a> _ PT . 
_ 
Enos. Veto nes ou bY _ ith it 


4 --<ſ cau- 'crce which increaſeth inthe powder through the heate) are ſufficient, & perchance more 
| | _ than enough ro ſupplie that attraiue defect cauſed by the great heate of the peece? The 


which thing being ſo,it foloweth that the ſame peece ſhooterh alwaies in one like ſort,that 
istoſay,itſhooteth no farther at onetime than atan other, becauſe that which tlie ſaid two 

accidents add therunto,is ſo much as that which the third accident doth diminith,or elſe 

it ſhootes continually more farther, for that the increaſe of the ſaide two firſt accidentes is 

more than the detrattion ofthethird accident. Nic. Certainly I mult conteſſe that the ſaid 

two firſt accidents(thar is to ſay the breaking of the airc,and the force which increaſeth in 

the powder)do aide & helpe much the range of the pellet, which aide &hclpe as ir 15 to be 

belceued that ſomcrimes1t {upplieth and perchaunce gies aduantage by that expulliue 

virtue which continually the peece doth diminiſh orſuppe n according as it heateth ſoas 

Note. peraduenturethethird & fourth ſhoot will be as it were cqual in ballance or all one with 
the ſecond ſhoote,or little differing,neuertheleſſe 1tis to be affirmed, that in continuance 

of time the ſaid two accidents cannot ſuppliethe defect of the third accident, by reaſon of 

Throvehcon- thegreatheat which continually increaſeth in that Peece, & continually makesthe ſame 
Rn Peece as beforehath bin declared to be therby more attraQtiue:and therfore continually 
toperh jd 'z Ttheſaid peecedecreaſcth or ſuppethin more ofthar exhalatio which ſhould expelthe pel- 
peecein the ler& therforethjs third accident through continuall ſhooting for a longtime rogeather 
cndwil (vote Commes to be ſuperior to the two firſt accidents, &ſo through continuall ſhooting for a 
alcllc ditic® Jong while together;the Pecce ſhootes aleſſe diſtancethan ir did before. Prior. If any bo- 
7 lM —_ . dy ſhall coole that Peece by caſting water intothe concaulitic taereof, doe you not thinke 
Ahorpecce that thereby it will ſhoote more farther towards the ſaide place? Nicho. Without doubt 
cooled with whe the Pecceis perſeRly dry & cold,it will ſhoote more farther:but cooled ſo with water, 
waterſhooreth the mettall being hot doth ſup vp of that water, & reſolueththat water ſo ſupped vp into 
__ = ps * an airieyapour,which cannot continue in the holloneſle of the Peece,butis forced togoe 
ithahbeene Out Of it by little & little:and when this vapour doth not carry with itany moyſture, and 
ſatfered r» theconcauitie of the Peece is very dry,then that vapour willrather augment the range of 
coole of it the ſame Peece than diminiſhe the ſame, becauſe the power attraQtiue which was in that 


——_ Peece,is expelled through the ofte going out of that vapour. Bur foraſmuch as that vapour 
ns isaltogether moiſt 1t muſt needes bee (notwithſtanding the Peece ſcemeth for to bee drie 
wt 1: xa = whenthe powderis pur in to recharge the ſame) that ſuch a moiſt vapour will make the 


theforce o Powder ſomewhat dankith, & that thereby the effeRs of that powder wil not beſo torce- 
the pellet able as they would haue been if that Peece had been ſuffered to coole of it ſelfe without 
whichis ſhot patring any water into the ſame, Prior. You haue wel ſatisfied me for this eucning,and bee 


ontof a peece Cane : . 
ed mich cauſe iris now late, I pray youlet vs make here an cnd of this talke. 


| the ſame pows- 


der, 2; The 6. ( olloquie. 


How a peece of eArtillerie chargedwith hisdue charge of powder did ſhoote his bullet right pon the 
place towhich the lenel was giten : and how the ſaid peece charged with more powder than his due 
charge did ſhoete his bullet abone or ewer that place, becauſe the ſaid bullet ſhot with more powder 
than his due charge fired more ſwiftly and ma more righter way than the 'other bullet did which 
was ſhot nith his axe charge m powder .and by that reaſon wil atwaies ſtrike aboxe that place where 
the other bullet ſoot with leſſe power ſpall ſirike. eAnd how a bullet will nexer flie in @ right lins 

| | V#i8 


; | 
: 


m— PEO 
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wrto the marks at which the leuell is ginen, except it bee ſhot righe op ramaniee beanence righe 
downe towardes the center of the wor{de. 


| L. Gabriel Tadine Prior of Batletta. 
Intebemar 3 | 
Nicholas Tartaglia. 


Pr: What was the cauſe that a peece charged with his due charge of powder did 
ſhoore his bullet right ypon the place to which the leuell was ginen, and thar the ſame 
peece charged with more powder than hisdue charge didſhoote his bullet aboue or 0- 
uer that place? Nicho. It came ſo to paſle by reaſon that the bullet which was ſhort out of 
the peece charged with a more quantity of powder than his due charge,did flye in a waie 


leſſecroked than the other bullet did, and that the difference of both'their croked waies Theway which | 'F 


1s leaſt croo. 


is more perceaued in the end of their ranges thanin any other place:forthe way whichis ,_ 


leaſt crooked alwayes extendeth and gocth aboue that way which 
is more crooked,and by how much the bullet flieth more farther, 
by ſomuch the bullet which flicth intheleſſe croked way,(hal ſtrike 
more higher chan the bullet which flierh in the more croked way, 
And the way which is lefle crooked, commeth more nearer to the 
yery right way, than that way doth which is more crooked. Alſo 
becauſethar right way,I meane that right way which is rightly ex- 
tended,and lycth right with the concauitic of the Peece towardes 
any place that you will , is alwaies above all the oblique wayes of 
any bullet iſſuying violently out of that peece towardes any place 


extendeth and goe 


leſſe cronked way wil ſtrike more high- 
er,and come more nearer to the rig he 


more crooked way. 


place. 
wharſocuer, Therefore that way which is moſt neareſtts the right way, is alwayes aboue 


that way which is farther of trom it . And becauſe the bullet ſhot out of a peece which Abuller hot i; 
out of a peece with more powder than 4&4 
his due charge flicth more ſwiftly and \&'F 
in a more righter way than a like pellet FR 
will doe which is ſhot out of the fame |þ 

Peece with his duc charge in powder, {$88 


is charged with more powder than his due charge, flicth morefwift- 
ly than that buller doth which is ſhot with aleſler quantirie of pow- 
.der,& alſo flicth in a morerighter way than the other, therfore1tdid - 
ſtrike aboue chat place where the other bullet did hit. Prior. I doe 
not well vnderſtand this which you haue tolde me: I meane, that the 
bullet ſhot with a leſſe quantitie of powder will not flic tn ſoright a 
way as that bullet wil doe which is expelled with a more'quantitie F.7- powder will ſtrike, 
of powder. Will you not graunt that a bullet ſhot out of a Peece 
charged with his due charge and quantitic of powder, doth flieright yppon that place or 
marke ynto which the leuel is giuen within a conuenient diftaunce? MNicholas.'1 docalſo 
denje thata bullet will flie in arightline vnto the marke at which the leucll is giuen: And a peller will 
of the veryſame matter 1did once diſpute with the Duke of Urbine of famousmemoric, nor flic in a 
the father of the Duke of Y7b:e that nowe is,1 meane that a bullet thor out of any peece 
of Artillery by any maner of meanes, doth neuer goc,norcan goc in any ſmall part of his 
way vppon a perfe& right line, exceptit bee ſhot ſtraight vp towardes heauen, orftraighr ,c1i, even, 
downe towardes the center of the worlde. Prior, Iperceiue that you ſay true, becauſe if exceptitde 
the bullet at the firſt ſhoote had gon right yppon the marke, then by rechargingthepeecce ſhot righe vp 
afterwardes with amorequantitic of powder,the other bullet coulde not b any reaſon *2varees _ 
haue ſtrooken aboue the marke, but in the very ſame place where the paller or bullet 15,2 rowteds 
which was ſhotout of the Peece with leſſe powder did ſtrike before. And of pu 
hauedeuiſed this queſtion becauſe it ſeemed a ſtrange thing ynto-me, that the byllet did worlde, as you 
aſcende aboue the right line by charging the Peece with more powder, and therefore ro 3 — 
morrove inthecueningl will diſputebetter with you of this matter which doth likemee ,\1hird cot. 
vell. toquie of ths 
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and the pellet ſhorout of a peece with 


the marke at 


which the le- 


th aboue that waie {| 
Which is more crooked, and by howe '" 
much a bullec flycth more farther, by þ 
ſomuch rt! - bullet which flyeth in che 3 
way than the bullet which fliethin the | 
The right way of 2 bullct is above all | 


the oblique waics of any bullet violEr- 
ly iſſuing our of a pecce towards any | 


rightline ynts F' 
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more powder ſhall ſtrike aboue that FIFA 
lace where the other pellet ſhor with JS 


we5 > *-o ry 
OS: UT OI IR; eto + 


18 THE FIRST BOOKE 
The 7. (oll:quie, 


When the lewell foht which is ſet wppon the mouth of the peece is preciſely ſo high as the lexell {;;/: 
which is ſet vppon the taile of rhe peece,and he which will ſhoote at any marke ſeeth wit h his eye ths 
ſame marks ſh the extreames or uppermoſt partes of the ſaid fohrs,then the pellet wil alwaies j?; 11 : 
ſomewhat vnder that marke. And when vt #« ſaid that both the lexell ſights are of an equall he;oht, 
you muſt underſtand thereby that the extreames or toppes of the ſayde lene/l ſights are eqraliy d - 
ſtart from the leefbpart ot groknd of the toridanitie in the peece, for the height of the lenell ſightes, 
andalſarhe loneſſe or ſhortneſſe of the lenell ſights muſt alwaies be meaſured from the loeſt part or 
ground of the concanttie 1nabe Canon of the peece. And when the lewell ſights vpon a peece are of an 
equall height and bethat ſhapts doth ſee his mark by the tops of thoſe leuel ſights,then by how much 
more yk the faid marks is from the peece;hy ſo much the ou will ſtrike more vnder the mark, 
And when the lewell ſyght which is ſet upon the month of the peere is more hither” than the lenell 
feht , which is ſet vppon the taile of theprece,and he which ſhootes doth ſee his marke by the toppes 

of thoſe lenel ſights,the pellet wil ſtrike more vnder that marke than it will do when both the lenell 
iphts are of an equal height. Andwhen our viſual line in ſeeing our marke doth cur the lin#inwhich 
T pellet flieth,t hen the lenel fight at the month of the peece is more ſhorter than it ſhould be. And 
when owr viſual line in ſeeing our mark doth not cut nor touch the line in which the pellet flieth,then 
the leuel fight at tha month of the peece is not ſo ſhort as it ſhouldbe. And when on viſual line in ſee 
ing the marke doth touch or cut the line in which the pellet flyeth,and the marke at which we ſhoote 
5s in the ſaide touch poynt or in the ſaide poynt of inter ſettion , then the lenell ſight at the month of 
the peece hath his due len th and conuenient ſhortneſſe and the pellet wil ſtrike in the midadeſt of the 
marke, but when the ſaide marke ſpall be within that touch point or port of interſcition then the 
peller will hit ſomewhat tnder tbat marke, andwhen the (aide marke ſhall bee withoat that toxthe 
poynt or pojnt of interſo{tion, themnbegellet will hit aboue the ſaide marke. Aud when a pellet mhis 
range ſbal cut the viſnal'lineiavd aſcend aboue the ſame lynethen rhe ſame pell*t in his deſtendins 
will cut the ſame lime againe. and when our viſuall line doth cut the line of the pellet,then of ne< 
ceſſitie it ſhall cut the ſame lie #1 2: places, andthe firſt of theſe 2. places cannot be very far from 
the peece,but the other place gf enter ſeftion muſt of neceſſitie be very fay from the peece,l mmeaue in 
the end of the pellets violent range. And when a pellet in his ranye pal cut the viſual line, aſcend 
#boue the ſame hneghen the gunner may withthat pellet ſtrike x frndry markes int ſencral places. 


L. Gabriel T adino Prior of Barletta; 
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Nicholas Tartaglia., 


piece is preciſe PECCE be preciſely ſo highas the leuel ſight at the taile of the peece;thatis'to ſay if the one 
y fuligh as andthe other leuell ſight be cqually diſtant from the loeſt part of the concauitie in that 


leof | | preciſely the ſam 
— 4 by the extreames arthexppermoſt parts of the ſaid two leuel{ fights, alwaicsin ſuch a'caſe 


be which will the pellet will trifeſamewhat vnder that marke,and the more farther thiat tHe marke is 


> FO ® 5 


homes «tthe more locr in reſpe@ofthe loeſt part or grouud of the concauitie in the peece. Preoy. Ido 
4 


that marke. EXtrcames 
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extreamesor tops of the ſaidleuell ſights C and D areequal- 
ly diſtant from the loeſt part or grounde of the concauitie in 
the Peece, and the point E agreeing ina right line with 
thoſe two leuel ſights, 15 the marke atpoint blankewhichwee 
haue choſen ro ſhootcat, Nowe I ſay that of neceſsitic in this 
caſe the pellet will alwayes ſtrike ſomewhat more vnder that 


» AM 
When it is ſaid that the Ieuel] fiphes areofen | 
cquall height, you muſt vnderſtan, cherby that 
the extreames or toppecs of the ſaid leye] == 


arc equally diſtant from the locſi part or gruun 
ot the concauitic inthe Peece, tor the herihto 
the lcucll ſights mult alwaics be mcafured front 
the loeſt partor ground of the concauntie inthe 


mark, be the marke as farre or as neeretothe Pecceas you will, ©2001 of thepeece. x 


becauſe our viſual line (which the line CD E doth repreſent)procecderh alwayes or ex- 
tendethit felt in an equall diſtance from the concauitie of the Pecce,or rather fro the line 
which igproduced ina right length according to the orderof the concauitie in the Peece, 
'or fro tne center of that concauitie,which in this caſe we will ſuppoſe to be theline F G, 
and therefore the point G muſt of neceſsitie be more loer than the point E by ſo much 
as the center of the concauitie in the canon of the Peeceis loer thanthe point D. And 
hereby ir may appeare,that it the pellet ſhould flic in a perfe& right line, it would ſtrike in 
this caſe vnderthe mark,thatis to ſay,in the point G.And for thar it hath bin proued thar 
in ſach like ſhootes the pellet never flicth in a perfe& right line, but alwayes in an obli- 
queor croked line, it foloweth of neceſsitie thatthe ſame pellet wil ſtrike vnder the point 
G, aSifit ſhould be ſaid inthe point I, And therefore euery one that is but of a meane ca- | 1*- 

"rainy ya . » ucll ſights vp+ 
pacitie without any other demonſtration wil graunt in this caſe that by how much the ſaid 7, a Pecce are 
mark E 1s morefarther from the Peece,that by ſomuch the point I will be the more lo- of an equall | 
er, becauſe the oblique or croked way of the pellet continually declineth ot crooketh to- height and he 


ny; oh I which thoores| 
wards the ground,which isthat which wasfirſtpropoſed. Jock take high 


marke by the roppes of thoſc leuell ſighres,then by how much more farther the ſaid marke is from the Peece,by ſo muche bi 
the pellet will ſtrike more ynder the marke, k 
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The ſecond propoſition is,if the leuell ſight which isſet ypon the mouth of the Peece be When the le. FFF? 
more higher than the leuell ſight which is ſet-vppon the tale or breech of the Peece, that **!/ſightwhich | ih 
likewiſe the pellet will alwaies ſtrike vfider the markeat which you ſhoote , and more vn- —_—_ = J.& 
derthan the pellet will do which is ſhot out of a Peece hauing his leuell ſightes of equall p.cccis more i 
height. This thing without any other demonſtration is manifelt,and may be ſenſibly per- higherchan jt 
ceived by the figure next following : therefore I will ſpeake no more thereof, but that by *:cIcuelſighe 
theſe two examples,although they are made of ſhoots at point blank, we muſt vnderſtand —_— ſet "mt 
that the verie ſame will follow in ſhootes made after any other ſort. ofthe Peeck, I 
| \ andhe which ſhootes doth ſechis marke by the toppes of thoſe leucll ſights, the pellet will Rrike more vnder thar Fþ 
matke than it would hauc done if both the Jeucl ſights had been of an equal! height; | 8064 


, | The viſuall line. 


F 
i 


eo 
- 


F 


\ n _ Ul MIT 


E 
G N 

[ 2 | _ 
= no E=VvWm 
MD 


-_ 


The way of the pel 


— 


Prior, Tdo.well vnderſtand both your examples, but let ys now cometo the other part 
of our former talke, thatisto ſay, from whence commeth it that the pellet doth ſtrike 
ſometimes in the very middeſt of the marke, and ſometimes vnder the marke? Nicholas. 
Thar is by reaſon of the condition and qualitie of the ſtroke, which happeneth when the 
two leuell ſights are of equall height : and alſo when the level fight at the mouth of the 
Pecce 1s more higher than the leuell fight vppon the breech.of the Peece : that 1s to 
ſay,in theone &in the other of them,the pellet hits alwaies of neccſsitievnderthe marke. 
Now reſteth only that T ſhould declarethe condition and quallitic of the ſtroke that may 
happen when the leuel ſightat the mouth of thePeece is ſomewhat ſhorter than the leuel 
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Thelonefſ: 0: ſight which is on the taile of thePecce, andthis loneſle or ſhortneſſe ought alwayes to be 


ſhoren<30f the 


incaſured(as before hath been declared)from the yndermoſt part or ground of the con- 


ypon a Peece, Cauitie in the canon of that Peece. Therefore I ſay that when the leuel! fight atthe mouth 
maſt alwaies of the Peece ſhall be ſomewhat more ſhorter than the leuell ſight which 15 on the brecche 


as the height 
of rhe lame 
ought to bee 


}f bee meaſured ofthe peece, itmay chaunce that ſometimes the pellet will ſtrike in the middle of the 
marke,and ſometimes aboue the marke, and ſometimes vnder the marke at which you 
ſhoote. Prior. By whatreaſon canit do ſo? Nicholas. By this reaſon. When the leuell 


mealured.chat ſightarthe mouth of the Peece is ſhorterthan the leuel ſight which ison the breech of the 


the vndermoſt 
part or ground 
ofthe conca- 


Peece,then alwayies by thefift petition of Ewclide our viſuall line doth of neceſsitic meer 
with the right line which proccedeth ſtraight foorth according to the vndermoſt part of 
the concauitie inthe Peece,and for that the way in which the pelletflieth for a good ſpace 


wycin the togeather is neare vntoitor not farre from it , although it bee nor ſtraight nor gocthin 
caqon of that truth by the ſaide line which proceedeth ſtraight foorth according to the vndermoſt 


When our vi- 


ſecing our mark doth cutthe line in which the 
peller flhierh, chenthe leucll hgh at the mouth 


| { of the Pecce 15 more ſhorter than it ſhoulde 


dec. 


| When our viſuall line in ſecing our marke doth 


not cut nur touch che linc in whuch the pellec 
flicch,then the leucl) fight at che mouth of the 
Pecce us not ſo ſhort as 1c ſhould be, 


part of the concauitic inthe canon of that Peece. And therefore that interſeion may 
be in ſuch a place where the ſame viſuall line will alſocut the line or way in which the 


let flieth, And this commeth to paſſe when the leuel!l fight 
atthe mouth of the Peece is more ſhorter than it ſhould bein 
reſpeR of the leuell ſight which is on the breeche of the 
Peece. And thatinterſeRion may be alſo in ſuch a place wher 
the ſaid viſual line wil not cutnor touch the ſaid line or way in 
which the pellet flieth, And this hapneth whe the leucl ſight ar 
the mouth of the Pececeis riot ſufficictly enough more ſhorter 


than the level ſight which is on the breech of the Peece. Alſo thatinterſeRion may bee in 


When our viſuall hne in lecing the marke doth 
touch or cur the line in which the pellet flicth, 


- and the marke at which wee ſhoote is in the 


Faid touch point,or in the Aid point of inter- 
ſeQion,then the leucl fight at the mouth of the 
Peece hath his cue length and conuenienc 
ſhorrneſle,and the peller will Rrike in the mid- 
deft ofthe marke . Bur when the {aide marke 
ſhall be within that touch point or point of in- 
ecrſeQion, then the pellet will hix ſomewhat 
vader chat marke,and when the ſaid warke ſhal 
be without that rouch point or point of inter - 


ſucha place where the viſual line wil touch the line or way in 
which the pellet flicth, & this happeneth when the leuel ſight 
atthe mouth of the peece hath his due and connenient ſhorr- 
neſſe in reſpeR of the leuel ſight which is on the breech of the 
Peece, and then if by chaunce our viſual line ſhall cutthe ſaid 
line or way of the pellet, and by chaunce the marke vnto 
which theleuel is giuen, ſhall bepreciſely in the point of that 
interſe&ion, without doubt the pellet will ſtrike preciſely in 
the midſt of that marke:bur if by chaunce the id marke ſhall 
be within thatifirerſeRion, that isto ſay , more towardes the 


ſeQs,the the peller wil tur aboue theſaid __ pages wn the pellet wil alwates hit fomwhat ynderthe mark 

I meane vnder the midft of jr, and by how much the more remote or farther of the ſame 
mark ſhalbefrom thatinterſeRion, thatis toſay,moretowards the Peece,by ſo much the 
pellet will hitmore mnder the middle part of that mark. But if by chaunce the ſame mark 
thatbe ſomwhar withoutthar interſeRi6,that is to ſay,ſomewhat more higher thithar in- 
terſeRi6,then the pellet wil hit aboue the marke,& for a certaine ſpace by how much the 
more remoteorfartheroftheſame marke ſhalbe fr6 that interſeRion, by ſo much the pel- 
letwil hit moreabouethemarke, Pri. Inthis matter I do not wel vnderſtand you, Nich. 
Let vs ſuppoſe by the figure folowing, thataPeeceof Artillery hath vpon it 2 levell ſights 
marked withtheſelerters CandD, & that D the leuel ſight, is ſhorter thithe level fight 
C, & that FG 1sthe line-whichproceedcth ftraight foorth according to the order of the 
vndermoſt part orground of the concauitie in the Peece,& that HI is the line or way in 
which the pelletflieth, & that our viſual line proceeding ſtraight foorth by the tops or vp- 
permoſt points of the twoleuel ſights C and D,doth of neceſsity(as hath bin before ſaid) 
cut theline F G, and therefore letys ſuppoſe that our ſaid viſual line doth alſo cur the ſaid 
line H I inthepoint K asitdothin the figure folowing. Now 1 ſay thatif the marke to 
which the leuel1s gen, be preciſely in the point K, the pellet will ſtrike preciſelyin the 
middle of that mark.And if chaiice the ſaid marke be within thar interſc&ion, that isro 
ſay,towards the Peece,as fT ſhould ſay inthe point M, the pellet will alwaics ſtrike ſome- 
what ynder themidſtof that mark becauſe inal that ſpacethe pellet rangeth alwaies ynder 
our viſual line. And by how much the ſaid mark'is more remote or farther froth epoint K, 
that jsto lay,by how much more nearer M istothe pecee,by ſomuch the peller wil ſtrike 


more 
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more loer : neuertheles ſuch loneſſe in ſuch a caſe canneuer be equalto the difference 
that is berweene the extreame or yppermoſt part of the leuell ſight which is vppon the 
mouth of the peece, I meanc berweene the point D and the center of the ſaid concavitie 
orholloneſſe in the peece : the which difference is about one halfe part of the thickneſle 
ofthe peeceinthe breech: and therefore when the marke to which the leuell is given, 
lieth betweene the Pcece and that interſeRion, the Gunner is ſubic& to a ſinall error by 
reaſon of the leuel ſights. But when ſuch a marke is ſomewhat without thar interſeRio, as 
if I ſhould fay in the point L, the pellet will ſtrike aboue thEmarke, becauſe tor along 
way or ſpace the pellet flieth aboue the viſuall line. And therefore by how much the ſaide 
marke is more farther trom the point K, by ſo much the ſtroke of the pellet ina long way 
will hit the moreliigher. And it is true thatthe pellet going farre 1nhiscroked or na-- When a peller 
turall way, returneth to cut againe our vifual line, becauſe our viſual line C D K L doth | 
infinitely proceedeſtraight foorth,and the pellet doth not infinitely procced in the way | 
H K I, butin time beginneth to decreaſe and encline towards the center of the worlde, _ on oye 
and finally finding no reſiſtance dire&eth it ſelfe in his naturall way towards the ſaid cen- me tan. hne 
ter of the worlde,and ſo by going farre it doth of neceſsitie returne tocut againe our viſu - then ot —_—_ 
all line in his way : and therefore it the ſaid marke be very farre of, that isto ſay, ſo much brie the fame: 
beyond the firſt interſetion madein the point K, asthat by chaunce it is alſo preciſely in Led pom has 7 
the other ſecond interſeion.withour doubt in that place which is ſofarre of, the pellet cyrme 2a 
will ſtrike preciſely in the middeſt of the marke,for that at all times when our viſnall line line againe. 
doth cut the way of the pellet, it is neceſſary that it doe'cutit intwo places, theoneof When our yi. 
which,thatisto ſay,the firſt,can nor be very farre from the Peece: but the other, that is to ine cath 
fay,the ſecond interſeion mult of neceſsitic be yfry,HAre from the Peece, I meane that 


in his range 
hal cur our vi- 


thepeller,then 


cur the line of 


it muſt be in the ende of the violent randgeof the pellet : and ſometimes that may bee in of n<cet2ueus Wi 


his naturall mouin 5 or way,and therefore in this caſe when the markeat which thelenel muſt cur the 
isgiuenis in any of the ſaid two places or interſeftions,the pellet will neceſſarily ftrike in {3 iro 


| places, & the 
the yery middle of the marke. Hell abr 


two places can notbee very far from the peece, butthe other place of interſeion muſt of neceſsitic be very far 
from the peece,l meanc in the end of the pellets violent range, 
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Prior. This is a very good ſpeculation and it doth much delight me, howbeit I doe not 
well vnderſtande this lait particularitie which you hauetolde mee, that is to ſay, that you 
may ſhoote and giue leuell ynto two markes ſet in two diuers places, therefore giue mee 
anexamplethercof if it be poſsible by a figure, foritſeemeth to me a thing impoſsibleto 
be done. Nicho. In the figure following tor example ſake, a Peece of Artillery is drawne 
with two level fights noted with the letters C and D according as it hath been pro 


ſed, that is toſay,the leuel ſight D is ſo much ſhorter than the leuel ſight C, as thar ther. 7? #*.0ne 


ſhoot with one 


by our viſuall line will cut the way in which the pellet flieth . Andletalltheline H I K L peller ſtrike 2 


M repreſent the whole way in which the pellet finding no reſiſtance hath or ſhall violent- diuers markes 
ly randge. Andlettheline M N bceapart ofthe naturall range which thepellethath inwo ſcuuall 
or ſhal make.” Nowel ſay that ifour viſuall line proceeding foorth right infinitely by the Places: 
extreames or toppes of the two leuel ſights C and D, ſhall cutthe ſayd way of the pellet 
HIKLMN, itmuſtneedes bee by the reaſons before alledged, that the ſame our vi- 
ſualline ſhal cut the ſaid line or way of the pellet in two places : thatis to ſay, once inthe 
right orlefſecroked part HI K, andanothertimein the crooked parte K L M, or in 
the naturall way or range M N. Then ſuppoſing that theway of the pellet doth cut our 
viſual line in the right part HIK in the point I, and in the crooked part in the 
point L,. as it dothin Lin figure following, I conclude that if the marke vnto which the 
leuellis giuen becin any ot the ſayd two intcrſeQions , Imeane in the point L m_ 
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int L, thepellet will of neceſſitic ſtrike preciſely in the middle of that marke. But 

—_ ſaid De more withourt the ſaid firſt interſe&ion:that 1s ſay.fro the point 
I cucat the point K, the pellet wil ſtrikeſo much themore aboue the mark. And by how 
much more the ſaid mark is beyond the fayd point K towards the point L, by ſo much 
the pellet will ſtrike the leſſe aboue that marke. But when the ſaide marke is ſomewhat 

onde the point L, the pellet of neceſsitie wil ſtrike vnder the marke, and when the 
marke ſhall be much beyond the point L, the pellet cannot flic vnto the marke as by na- 
turall reaſon this may in my opinion bee eaſily vnderſtood, Prior. I perceive thar all 
this is true, and that this is in deede a very notable ſpeculation, howbcirin this cuening 
Iwill wearie you no more, but to morrowe in the euening you ihalltel mee the reſt of this 
Laatrer. | 
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When the lenell fight wpon the Wy the peece is not ſoſhort or lowe as the lenell ſight vpon the 
breeche of the peece,by ſo much as is conmenient for it to bee, then for that our viſuall line doth not 
proceede ſo loe as that it may touch the line of the pellet, the pellet will atwayes ſtrike vnder the 
markbe:&> for that in this caſe there is one place inthe line of the pellet vumtowhich our viſuall line 
will come more nearer than it will doe unto any other place in the ſame line,the pellet wil [trike leſſe 
wnder the marke and more neerer to the marke which ſtaudes in that neareſt place,than it will des 
if the marke ſpall ſtand in any other place. 


L. Gabriel Tadino Prior of Barletta. 
Interlocutors 
Nicholas Tartaglia, , 


PR Proceedin that matter of which we did talke yeſterday in the evening. Nichs. 
Yeſterday inthe cuening(itI doe not forget my ſelfe) we did ſpeake of all the effe&s or 
ſtrokes that may happer when through the much ſhortneſſe or lowneſle of the leuel fight 
whichis before at the mouth of the Peece in reſpeR of the leuell ſight which is behind on 
the taile of the Pecce, our viſual line ſhall cut the line or way in which the pellet flieth:and 
in this cuening I will ſpeake of all the effeftes or blowes that may happen when the level 
ſight atthe mouth of the Peece is not ſo ſhort orloeas the leuel fight atthe breechof the 
Peece by ſo much as1s conuenient for ir to bee, through which cauſe our viſualline doth 
not proceede ſoloe,as that it may touch the line or way inwhich the pellet flieth, therfore 
in ſach a caſe the pellet will alwayes ſtrike vnder the marke, becauſe inall that ſpace the 
pellet flieth ynder our viſuall line.But itistruethatinthe ſaid line of the pellets way, there 
15 one certaine place at which our viſual line doth come more nearer to the ſaid way than 
inanyother place,and therefore if by chaunce the mark ynto which the leuel is giuen ſhal 
happento beſct in that place although the pellet wil ſtrike there vnder that mark,yet this 
notwithſtanding the pellet wil ſtrike at that place more nearer vnto the mark than in any 
other place. As for exiple in the figure of a peece of artillery here vnderdrawne,letthetwo 
leve! ſights of that Peece be noted with theſe letters Cand D,and let theline or way of the 
peller be nored with thele letters H I K,andletthe leuel ſight on the mouth of the peece 


noted 


— 
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noted with the letter D, bee ſomewhat more ſhorter thanthe lenell ſight on the breeche 
noted with this letter C,butinſo ſmal a quantitic that the viſual line which ha! go bythe 
extreamecs or toppes of thole leuel ſights inthe line CD ML, donot touch the ſaid line 
or way of the pellet HIK .And let the point M be that place of the viſual line, which com- 
meth moſt neerelt to the ſaid way orline of the pellet. Now 1 ſay if the marke ynto which 
theleuell is giuen happeneth to bee in the paint M , the pellet will trike vnder; that 
marke,I meane.it will ſtrike inthe point N, Batitwil ſtrike ar that place N more neercr 
to that marke than inany other place , therefore if that marke were more without from 
the point M, as1f1 ſhould ſay inthe point L,or within, betweene the Peece and that point 
M , as if I ihoulde ſayin the point O, the pelletwoulde alwayes ſtrike more vnder the 
marke, But it1s true that it is more ſubic& toerror without, than within that point M, 
as it appearcth ro be by the figure tolowing, Prior. You haue (aid enough, Forl dowell 
ynderitand you tn this matter. 


TL \, The viſuall line. 
” —_ ew_ —— cn ng 


| ] Thewayofthepeller 
IN 
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The 9. (olloquie, 


then the lexell ſight which is upon the month of the peece ſhalbg by ſo much loer or ſhorter than the 
lenell ſight which is vpon the breech of the [aide pecce, as that our viſuall line paſting by the ex- 
freames or toppes of thoſe leuell ſights in taking the lexell of things doth only touch ana not cut tht 
way of the pellet,then the diſtance from the month of that peece to the ſaide contingent or touche 
point is ſo much grounds as that peece can caſt leuel: and thenif the marke vnto which the lewell 
3s given ſhalbe in that contingent or touch point,the pellet will ſtrike preciſely inthe miadeſt of that 
marke. And when the marke ſhall happen to be ether without or within that touch port the pellet 
will flrthe vnder the marke;but more vnder when the marke is without the ſaid touch point «wi a 
will do when the marks 1s withmthe ſame touch point. 


L. Gabriel T adino Prior of Barletta. 


Interlocutors } 
Nicholas Tartaglia. 


PR: Now go forward inthe laſt part ofthe propoſed matter,that is to lay,whe thele- 
uel ſight at the mouth of the Pecce ſhall haue his due & conuenient ſhortnes in reſpeR 
of the level fight which is on the breech ofthe Peece. Nicho. When the leuel ſightatthe 
mouth of the peeceſhalbe by ſo much loer or ſhorrer tha theleuel ſighton the breech of 
that Peece,as that our viſuall line paſsing by the extreames or tops of thoſcleuel ſightsin 
taking the leuel of things doth only touch& not cut the way of the peller{as by the figure 
followingit doth appeare todo in the point M) the diſtance fro the mouth of tharPeece 
tothe ſaid touch point which in the figure following ſhall bee the line H M, may with 
reaſon be ſaid to be ſo much ground as that Peece can caſt leuel. And thenif the mark vn- 
to which theleuelis given ſhal by chance be found to bein that touch point,the pellet wil 
ſirike preciſely in the middleofthat mark.But whe the ſaid mark ſhal happeto be without 
the ſame rouch point, that isto ſay,without the point M;the pellet willalwaics ſtrike ſom- 
whatvnderthat marke,] meane fo much morevnder the middle of thatmark as the ſame 
marke ſhalbe more remote or farther trom the touch point, be it without or withinthar 


touch point. Anditis truethat the ſame marke being within, thatis to ſay, towardesthe Note, 


Peece, the Pellet cannot ſtrike very loe, becauſe that lonefſe can neuer be equallto 
the height of the level fight which is vpon the breeche of the Pcece,which may be about. 


| the onchalfeof thethickneſſe of the peecein the breech, as hath been faidin the _ 
54a O 
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of the ſeuenth Colloquie, and therefore in ſuch a caſe the {troke is ſubie&to aſmallerror 

iq reſpeR of that which may happen when the marke is without or beyonde that tOuche 

Obie&tion, Point, asany man of a meane capacitie may conſider. Prior. Wheretore do you attribute 
ynto the diſtance which is betweene the Peece and the ſame touch point, that itis all the 
round which the Peece can ſhoote leuell and doe not attribute the ſame to the diſtance 
tweene the Pecce and the point of the interſc&ion, in which point if the marke bee ler, 
the pelletwill likewiſe ſtrike in the middle of the ſaide marke cuen as 1t doth when the 
marke is in thetouch point,as hath been declared in the ſcuenth Colloquie? Nicho. Be- 
cauſe the Point of interſeRion hauing no determinate place,may bein very many places, 
Our viſual line according as by very many wayesthe level fight on the mouth of the Peece may be need. 
palsing by the Ieſſe more ſhorter than the level! ſight on the breech of the Peece. Butthe touch poine 
extreames of cannot be but in one place only, the which place 1s more farther from the mouth of the 
thelcucl ſights Peece than. any other place whatſocuer,where our viſuall line may meete with the line or 
nerds: , way in which the pellet flieth. Then thar being a more longer or farther concourſe and 
__ very P: leſſe variable than any of the other concourſes which doe cut the ſame, I thinke for this 
nie places.Bur reaſon that ſuch a dignitie ought more worthily to bee giuen to that touch point than to 
when our viſu- any of the points of interſeRion. Prior. Your ſayings do agree with reaſon,and this mar. 


—_ pg, ter with the other two matters which hauc been ſpoken of betore,are three good leſſons, 
hoes | 


ereames of the leucIghrs doth only touch and not cutthe ſaid line of the pellet, the ſaid rouch point cannot bec butin onc 
oncly place, | | 


M The viſuall line. 


_ I 1" way ofthepellc: | 
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Aniwcre, 


T he 10. ( olloquie, 


hen one or both of the lexell ſights ſhall not bepreciſely ſet in the very middeſt of the uppermoſt part 
or outſide of the peece , then that peece will alwaies ſhoote his pellet wide of the marke nts 
which the lexel was gizen by thoſe ſights. Alſowhen the concauitie or hollowneſſe of a peece is not 
bored or caſt right in the middeſt of Ze mettall, then that peece will ſhoote his pellet wide of the 
marke vzto which the leuel ſhalbe ginen, And how the middle part of the concauitie in a peece may 
be inſtly knowne:and how the leuel ſights may be rightly placed upon the outſide and vppermoſt part 
of apecce right oxer the midale pot of the concanitie in the peece. 


L. Gabriel Tadino Prior of Barletta. 
Interlocutors } 


Nicholas Tartaglia. 


PR: You haue heeretofore made mee to ynderſtandethe cauſe why a pellet ſhot at a 
markeynto which leuell is giuen,doth ſometimes ſtrike in the middeſt of that marke, 
and ſometimes aboue that marke, and ſometimes vnder that marke : nowe I woulde 
knowe why the pellet doth ſometimes firike muche wide of the marke vnto which 
the leuel is giuen? Nicho. This may happen by two cauſes, the one of them is by reaſon 
of the leuell ſights, for when one of thoſe ſightes or both of them ſhall not beprecilcly ſet 
Note. inthe middeſt of the yppermoſt part or outſide of the Pecce,that Peece is forced thereby 
to driue his pellet wide of the marke, Forif thelevellſighton the breech of the Peece 
ſhall be ſetwithout the ſame point of the middeſt,as for example towards our right hand, 
the ſame Peece alſo will driuc his pellet wide ypon the ſame right ſide of the marke vnto 
Note. which the lenell was giuen. And if the lcuell fight on the breech of the Peece ſhall be ſer 
without the ſame point of the midCeſt, and towardes our left hande, the ſame Pecce vvill 
allo ſtrike vvide from the marke tovyardes the ſameleft ſide. Prior. It ſcemeth to mee 


thatthis ſhould be contrary to that yyhich you haue ſaid, I meance if the leuell ſight on the 
breech 
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breech ofthe Peece be ſet vyithout thepoint of the middeſt, and tovrards the richt ſide, 
that the peece will ſhoote his pellet wide of the marketowardes the left ſide. N:chs. It | 
isnot ſony Lorde,but itisas Thaue told you,and to the ende thatthis may bee proued | 
{ 
[ 


to be true by reaſ{on.I doe ſuppoſe for example ſake thatthe peecc inthefigure folowing 
hath on his breech alcuell fight noted with thisletter'C ſer ſomewhat without the point 
of the midit & rowards the right hand, and that the leuell fight D which is atthe mouth 
ofthe Peeceisſeriuſt in the point of the middeſt, and that the point E is the markevnto 
which theleuel ts giuen by the ſaid twoleuell ſights, the which point E muſt needes bee 
wide,& towardes the lett {ide from the line F G, which is ſuppoſed to bethe way of the 
peller,as it doth appeare to bee in the ſigure following. Then this point or marke E be- 
1ng vpon the left ſide wide of the pellets way , it fojloweth that the way of the pellet licth 
wide from the ſame marke, anc towardes the right ſide theteofas by the figure following 
which is made tor an example you may perceaue. And ſuch effe& would much more ſo- 
loweit D the leuell fight on the mouth of the Peece were alſo without the ſame pointe 
of the middeſt towardes the other ſide,that is to ſay, trowardes the left (ide, 


| The viſuall line. 
F | Fi 
G ]he way of the pericts kn 


—_ 
The ſecond cauſe of ſuch effe&t or inconvenience may come through the concauitie of 

the peece.which often times is not bored or caſt rtght in the middeſt of the mertall, I 

meane that the ſame concauitie or hole is not 1n the verie middeſt of the mertall, bur 
| makes one {ide of the peece to be more thinner or thickerthan the other ſide, ſo that al- 

though the two leuell ſightes be well ſet and perteRily placed in the verie middell pointes 

ypon the yppermoſt partof the mettal,yet that peece muſt needs ſhoot wide, for notwith- 

ſtanding the leucl] ſightes are placed in the verie middle points vpon the vppermoſt parte 

ofthe mettall.yet they doe not ſtande right ouer the middell of the concauitie of that 
| peece, and for that cauſe ſuch a peece ſhootes wide. Wherefore to remedie this incon. 
uenience itis neceſ{aric to ſearch aduiſedly for the verie middle of the concauitie as well 
in the taile of the Peece, as in the mouth of the ſame,atd to place the leuell ſightes ouer 
the middle ofthe ſameconcauitic for to amende that fault in the Peece, To finde the Youmay fee | 
\ middle of the ſame concauitie the Gunners vle (as Ihaue been informed) twolong Ru- the rypeotthis (F'Þ 
Icrsor ſmall ſtaues veric right and of equall breadth, and doe put one of them right into inſtrumenr | 
. the concauitic,and downe tothe bottome of the ſame, and the other without vpon the T 1 made "ol 
Pecce, and they ioyne one part of that Ruler which is aboue the Peece ro the Ruler ,,1..c..o5., MF 
that gocth into the mouth ofthe Peecein that part thereof whichis without the mouth inthe 23 Col- #$Þ 
of the ſame, and ſo where they finde the yery middle of theconcauitie to bee, there right loquic ot this Þ| 
ouer the ſamevpon the outſide and vyppermoſt part of the Peece they doe place inthe y_ \, F9! 
taile of the Peece,and at the mouth of the Peece the two leuel] ſightes. And this being a pra _ \ 
way ſpeedy enough and of fmal cunning, it is not to be miſliked although it may be others ce placed 
wiſe done: T7 :  yponthecutes 

Prior. May nota way be deuiſed to ſet thoſe leuell ſightes in theirdue places without fide & vpper-  "Iy8 

the helpe of thoſe Rulers,only by diſcharging the Peece oftentimes together? Nicho. It _ pon oO kl 
may be ſo done : Thatis to ſay, if the Peece ſhall ſtrike wide __ the right ſide of the (ec intheir tue WW 
marke,mouectheleuell ſight which is on the taile of the Peece ſomewhat towards the left places righe | 
part,and ifthe Peecc ſhall happen to ſtrike wide towards the left ſide of the marke, moue ouer the mid- 
the ſameleuell ſight whichis on thetaileof the peece fomwhat towards the rightſide,and = pany ons 
goc oninſo gs 99 perfe& place where that leuell ſight muſt ſtand is found, and M 


inthe ſame 
then makea dura | 


lemarkein that place (if the leuell ſight be a moueable thing) ſo that Pcece, 
atan other time you may haue no cauſe to ſeeke for that place againe. Prior, I doe vn- 
derſtand you well and am atiſhed for this cuening, | 

C The 
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THE FIRST BOOKE 


' Then. (olloquie. 


Hewe there it a proportioned length for exery peece of Artilleriet and hawe when any kinde of 


ece it made more longer or more ſhorter than his proportiened length , it will ſhoote alwaies 
leſſe grounde. And howe this is no generall ale, that ,, howe wach the Canon of a peece is more 
longer, by ſo muche it ſhootes the farther : and how it is a manifeſt error and a very wnprofitable 
thing to make very long Culnermgs : and how 4 Culuering doth ſhoote further than a ( annon: 
and howe a Cannon may bee made to ſhoote farther than a ( my : and howe much the metrall 
of exery peece ſhoulde weigh : and how long each peece ought to bee : and how much each peller 
which 1s ſhotte ont of thoſe peeces doth weigh ; and hawe many Horſes or Oxen muſt bee proutded 


to drawe each kinds of peece. 
L. Gabriel Tadine Prior ef Barletta. 
Interlocators Sho Tartaglia, 
Seruant. 


Rjer. Whatisthe cauſe that by howe much the Canon of a Peece of Artillerie is more 

|; lh ſo much it ſhootes the farther? Nicholas. This propoſition 1s not generall, 

I meane that by how much the Canon of a Peece is more longer, by ſo much it ſhootes 

Note the farther. But this is to be belecued and to be for atruth affirmed, that to cuery kinde 
You may know of peece there is one certaine and determinate length ſo duely proportioned for the pow- 
proporu®> der and pclletwhich ſuch a Peece doth carrie, that if aPeece bein any waner of way out 


ned _—_ of that proportion, it will ſhoote thereby alefſe ground. And therefore that you may 


' ceofArtilleric haue perfeR'knowledge of the proportionate length for all maner of Peeces, 1 ſay, that 


by reading the je will not be a commendable thing to make the Canons of Peeces long and ſhort, but vp- 


39 _ on neceſſitie : for euermore when any kinde of Peece is made more longer or more 
> ”” ſhorter than that his proportioned length, it will ſhoote alwayes leſſe ground: I meane 
Note. whenit is diſcharged with one and the ſame quantitie of powder, Prior. Ithinkeyou ſay 


truc,for I ſeethatordinarily there is allowed tor the due charge of every Canon & of cuc- 
ry other ſhort Peece ſo much powder as doth way two third partes of the pellets waight, 
and that there is commonly alowed to every Culuering which is a Peece that hath a more 
longer Canon, ſo much powder as wayeth + partes of the pellets waight: and Ithinke 
that the Gunners doe ſo, becauſe if they ſhould charge a Culuering with no more powder 
than with ſo much as wayeth 7 partes of the pellets waight (as they doe a Cannon ) per- 
chauncethe Culuering would not ſhoote ſo much ground as the Cannon will doe. Nicho. 
I knewe not ſo much before, and for thatit is ſoas you ſay, I am glad that I doe knowe 
_ oo. There isno Gunner ſo ynſkilfull but doth know that this is true which I haue 
tolde you, 
Nichole. I thinke that this beinga truth ought to bee knowne toenery Gunner : but 
I maruailemuch for what purpoſe Princes doe cauſe ſuch Peeces to bee caſt with a fault ſo 
manifeſt, and willnotthrough the coſt and hurt which commeth thereby redreſſc the 
ſame. Prior. As aCuluering is charged with a more quantitie of powder than a Can- 
non, ſo itwill ſhoote farther.than a Cannon. N:cbo/as. Hath your Lordſhippe had any 
experience thereof? Prier, No: and yetT belecue that this is true which I hauetolde 
ou, for all Gunners generally are of that opininion, and it cannot bee otherwiſe, for the 
ollowe Cylinder of the Culucring being more longer than the hollowe Cylinder 
of the Cannon, and charged with a more quantitie of powder than the Cannon, it 
muſte needes bee that the Culueringe will ſhoote farther than the Cannon . And 
the coſt thereof is not ſo great as you thinke it to bee . for a Canon whoſe Peller 
waygheth rwentie pounde waight, is commonly charged with thirteene poundes and 
foure ounces of powder, and the Culucring whoſe pellet waigheth twentic pounde 
waight, 
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 andconſequently a Culuering muſt be drawne with more Oxen or Horſes than a Canon. 


| foote, and +foote long, and commonly containeth 400 pounde ces made in theſe daics do differ much 
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waight 15 commonly charged with ſixteene pound waight of powder, which is but two 
pound and eight ounces more of powderthan is due for the charge of a Canon,ſo that the 
coſt ot two pound and eightounces of powder! which is the exceſle)is but a rifle Nicho, 
Iwill not atfirme that the Culuering ſhall ſhoote more or leſſe grounde than the Canon 
for this matter is not very plaine vnto me hauing no perfeR knowled ge of his proportio- 
ned lengrh,as before 1 haveſaid, but this istrue,thatthe Culuering charged with no more THE 
powderthan with the due charge ot a Canon, wilnot ſhoote ſo much ground as a Canon es har | [ 
wil do.And I am certaine that he which wil ſhoot with a Culuering ſo much ground a he with 16 n:vre (I, 
may doe with a Canon, mult ncedes put into that Culuering more powder than is vſed to P*%: than ift 
be put into a Canon. And heſhall haue need of fo much more powder as the difference = IN 
berweenethe rwo thootes made with an equall or like quantiticof powJer ſhalbe more nd. we + 
greater. And theretore Iconclude that when a Culuering whoſe pellet waigheth twentic thoor ad i* 
pounde waight, 1s diſcharged with no more powder than is the ordinaric charge of a $reundasa |f 
Canon, it may bee caſily perceaued that theſamequantirtic of powder is not ſufficent to &*91 wildo.., 
make the Culucring ſhooteſo much grounde as a Canon will doe which is charged and | 
diſcharged with the like quanitic cf the ſame powder. But it niay be that they which did Note. 
firſt appoint tor the charge ot the Culuering ſo much powder as waigheth * partes of his 

ellets waight,haue perchance vpon their experience {et downe that proportion to make | 
the Culuering thoote ſo much grounde and perhaps more than-the Canon can doe, Bur WW 1 
this thing may not be graunted nor denied before proote hath beene madethercof: ne- 
vertheletle be itas you will,it the ſayd Culuering charged with the ſamequantitie of pow - 

der which chargeth a Canon, thooteth not ſo farre as the Canon will doe, itis 4 manifeſt 
error, and 4 ridiculous thing to (ay, that thiserror may beeredreſled by charging the 
Culuering with a morequantitie of powder,and that thereby the Culuering ſhall ſhoore 

as miiche grounde or more than the Canon will doe. For that exceſſe of powder beeing Note. 
putinto a Canon charged before with his due charge of the ſame powder,will cauſe that 
Canon to ſhoote perchaunce more grounde than the ſaide Culuering can doe.Concer- 
ning the more charges or expences which your Lordſhip faith is but a trifle, I ſay that the 

ſame is much more than your Lordſhip doth ſuppoſe it to be:for if I be not deceiucd, the 

Culucrings becing made more longer thanthe Canons , muſt alſo by reaſon bee made 

morethicker of merrall. This being ſo, there 1s more mettall put in a Culuering than in 

a Canon, and conſequently a Culuering is much more heauterthan a Canon, and being 

more heauier muſt alſo be drawne with a more number of Oxen or Horſes than a Canon 

muſt haue, and there muſt bec alſoamore number of men to gouerne thoſe Oxen or 

Horſes, and a morequantitie of vituale prouided aſwell for the cattaile as for the men 

which do goucrne the , beſides the wages which the Prince or Comminaltie that ſendeth 

foorth thoſe men by the commaundement of the Prince, doc ordinarily pay vnto them. 

And ſo beholde what may followe inthe end through this ſmall error committed bythe | 

Prince . Bur if theerror bee ſomuch in one Culuering, whoſe pellet waigheth twentie © - Ft 

pounde, you ſhall finde it much more greater in that Culuering whoſe pellet waigheth _ 

30,40,50,0r 6o pounde waight, as I hauc learned of a Gunner who hath had experience 
thereof. Privy. Without doubt there is more metrall in a Cuſuering than is in a Canon, 
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And of this matter I havea note in my memoriall howe much mettall 1s in cuery one Nee. 
Teece, & of what length each peece ought to be,& how many oxen or horſes muſt be pro- 
uided todraw each Peece, Nicho. Ibeſcech you my Lord giue me a coppie therof, for it 
may be thatin time to come the ſamewill pleaſure me. Prior. With a good will. Seruant 
bring hither vnto memy memoriall which is my c*:cſt. S-r4nr. Here it is my Lord. Prior. 


Now write as I ſhall tellyou, EL | | 
A Faulconet whoſe pellet of leade weigheth 3 pounde waightis 5 a, Thelength and waightof greatPee- 


. : , 6. from the length and wei hr of peeces 
waightof metrall,and muſt be drawne with two horſe adds inde wank Th. — 


A faulcon whoſe pellet waigheth 6.pound waight being 7 foote p, 71 LF ormy Appendix, 
long containeth 8go pound waight of mettall,and muſt be drawne ws abc Ea ? PPC 


with fourc horſes. 
&. A Pcece 


OB” I Roe ey TIT oo TT TI 


| 
: 
' 


- WH. BY hs 


W 


28 THE FIRST BOOKE 
A Peece called in Italy «Aſpidi,whoſe pellet wayeth twelue pounde waight, being five 


foote and - toote long , containeth 1300 pound waight of mettall,and mult be drawne 


with ſixc horſes. : Co 
A Saker,whoſe pellet wayeth 12 pounde waight,being $ foote long,containeth 1400 


ound waightof mettall,and rinſt be drawne with eight horles. ; 
A Saker,whoſe pellet wayeth 12 poand waight, being 9 foote long, containeth 2150 
ound waight of mettall,and muſt be drawne with ten horſes. : 

A Saker,whoſe pellet wayeth ten pound waight, being 8 footelong, containeth 1300 
pound waight of mettall,and muſt be drawne with ſixe horſes. | ; | 

A Culucring whoſe pellet of yron wayeth ſixteene pound waight, being 7 foote and + 
foote long,containeth 1750 pound waight of merrall, and mult be drawne with cight or 
ten horſes. h 

A Peece called in Italic Paſſavolante,whoſe pellet wayeth 16 pounde waight, becing 12 
foote long,containeth 2740 pound waight ot mettall,and mult be drawne with fiue yoke 
of Oxen. | | 

A Culuering whoſe pellet wayeth 14 pounde waight, being eight foote and ; foote 
long, containeth 2233 pound waight of mettall, and muſt bee drawne with fiue yoke of 
Oxen. 

A Culueringwhoſe pellet wayeth 20 pound waight, being ten foote long, containeth 
4300 pound _ ot mertall,and muſt be drawne with 7 yoke of Oxen. 

A Canon whoſe pellet wayeth 20 pound waight, being 7 foote long, containeth 2200 
pound waight of mettall and muſt be drawne with five yoke of Oxen. 

ACanon whoſe pellet wayeth 20 pound waight, being 8 footelong,containeth 2500 
pound waight of metrall,and muſt bedrawne with fue or ſixe yoke of Oxen. 

ACuluering whoſe pellet wayeth 30 pound waight,being foote long , containeth 

pounde waight of mettall,and muſtbe drawne with 8 yoke of Oxcn, 
A Canon whoſe pelletwayeth 30 pounde waight, being foote long, containeth 
pound waight of mettall,and muſt bedrawne with 6 yoke of Oxen. 
A Culucring whoſe pellet wayeth 50 pounde waight, being 10 foote and 3 foote 


long,containeth 5387 pound waight of metrall, and muſt bee drawne with 12 yoke of. 


Oxen. 

A Culvering whole pellet wayeth 50 pound waight, being 1 2 foote long, containeth 
6600 pound waight of mettall,and muſt be drawne with 14 yoke of oxen, 

A Canon whoſe pellet wayeth 5o pound waight, being 8 foote and + foote long, con- 
taineth 4000 pound waight of mettall,and mult be drawne with g-yoke of oxen. | 

A Canon whoſe pellet waycth one hundred pound waight being nine foote and < foote 
Jong containeth 8800 pounde waight of mettall, and muſt bee drawne with 18 yoke of 
OXen. 

A Canon whoſe pellet wayeth 120 pounde waight, beceing 10 foote long containeth 
12459 pound waightof mettall,and muſt be drawne with 25 yokeof Oxen. 

A Culuering whoſe pelletwaycth 120 pound waight, being 1 5 foote long,containeth 
13000 pound waight of mettall,and muſt be drawne vvith 28 yoke of oxen, Nich. Your 
Lordſhip may here makeanend, for one halfe of that vvhich Ihauc noted yvoulde haue 
beenenough, Prior. Imulſt tell you alſo of fixe other notes, &aftervvards you ſhall make 
an end of your vvriting:I meanethat there are alſo Gunnes of vvhich cach pellet being of 
ſtone doth vveigh 250 pound waight, and cuery of the ſaide Gunnesis 10 foote and 
foote Jong.and containeth 8900 pound yyaight of metrall, and muſt be dravyne vyith 18 
or 19 yokeof Oxen. 

There arealſoGunnes of yyhich each pellet vyayeth 150 pounde vvaight, and cuery 
of the ſaid Gunnesare 10 footelong,and containe 6160 pounde yvaight of mettall, and 
muſt be dravvnevvith 12 yoke of oxen. 

Therearealſo Gunnes of which each pellet vyayeth 100 pound vraight, and cuery of 
the ſame Gunnes being 10 foote long,do containe 5500 pound vyaight of metrall, and 
muſt bedrayynevvith 11 yoke of Oxen, 


There are alſo Gunnes of which each pelletwayeth one hundred pounde waight, and 
cucry 
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every of the ſame Gunnes being only cight foote, and < foote long, containeth 4500. 
pounde watght of metrall, and muſt bee drawne with nine yoke of Oxen. 

Aiſothere are Gunnes called 1n Italy Corra/dr,of which each peli.ct wayeth 45 pounde 
waizht,and cuery of the {aid Gunnes being ſeuen foote long, containeth 27.40 pounde 
waight of metrall and muſt be drawne with hue yoke of oxen. 

There is an other ſort of ſuch peeces called in Italte / orrald;,of which each pellet way- 
eth thirtic pound waight, and cuery of the ſaide Gunnes being ſeucn foote and = toore 
long, containeth 1600 pounde waight of metrall.and muſt bedrawne with three yoke of 
oxen. And lo heare I wil make an end. Nicholas. Doth that pounde waj ght which I hauc 
noted containe rwelue ouncesor {ixteenc ounces? and are the feete which I hauc noted 
according iwthe meaſure of Yenice? Or arethey longer or 
ſhorrer then the (21de meaſure of Venice? Prior, | thinke that 
each of thoſepounds doth containe but 1 2 ounces,and for an- 
ſwere to your queſtion ot teete | know not what ro ſay,tor this 
note was deltuered to mee in Par/c/ra,and it may bee that the 
feerte before mentioned are according tothe meaſure of teete 
inthar place which as L thinke)doth notdifter from the mea- 
ſure of tecte in "cc. Nico, Noweltis no matter whether 
orno I doe lcarne that meaſure fo exactly, tor it ſufficeth that Idoe knowe thata Canon 
wh: ſe pelier wateth fiftie pound walght being eight foote and 3 toorelong,doth containe 
4000 pounle waight «| mettall, and that the Culuering whole pellet wayeth 50.pounds, 
waight, and15 one 0 thar fort, which is twelue foote long, and containeth 6600 poundes 
waicht of mettall. bath in it 2600 poundes waight of mettall more than isina Canon 
and that this Culuering mult beedrawne with five yoke of oxen more than the Canon 


k. 


led,Tarifja de 4 pe: emuſure 


BB 


The pounde 


waighe which 
doth containe 12 ounces, is called the tibile | 
waightot Venice, andthe pound wairkcwl.ich tWt% 
doth containe 16 OuRCes, is called tlic orotie HRS 
waicht of Venice,and 350 pounds of the grrotle þ 


% i 


watyht of Venice doe make 550 poundes of # 
the ſuorile waight of Venice, as Ber:holomeo di 
Pa. da 3 inecia,h th wilttenin his booke inmuoue 


hath necde of,and that the ſame tiue yoke of oxen(as Ithinke) mult haue hue men to go- Note 


uernethem,whereby you may perceiue to how much charge this wil amount incontinu- 
ance of time and how much the excefſe of powder which 1s ſpent at euery thoote is worth, 
Prior, Thecharne is great in one Culuering,and doth much exceede in many, and truely 
ifI were ia health, I would ſee a proofe hereof, for it is a matter of greatimportance. 


The firſt Corollarie,- 


according to the {ubrile waight of poundes and meaſure of common feete in Vemce, 
which doth not agrec wittithe poundes of aver de porze waight,nor with the meaſure of 
feete of aſsiſe in Erg/and:therefore I haue reduced that ſubtile waight and meaſure of co- 


]: the precedent Colloquie there i5 mention made of the waight and length of peeces 


- mon feere in Verice,into the aver de poize waight, and meaſure of feet andynches of aſsiſe 


in £:0/4»4,8 forthe benefite of my Readers do ſet foorth in a Table following the names [2 can_ | 


next tolowing, 


of the aforeſaid peeces,the length of the ſaid peeces according to the meaſureof common 
fecte in Verice,and according to the meaſure of feete and inches of aſife in £:g/and, the 
waight of theſaid pceces,and of their pellers,according tothe ſubtile waight of Venice,8 
according to the aer de porze waight of Eng/and,& alſo the niber of horſes or oxen which 
muſt be prouided to draw cuery of thoſe or ſuch like Peeces. This Table is of it ſelfe eafie 


Inſtruftigs 


to be vnderſtood 2nd necdeth no other declaration than that which the titles ouer cuery which the 


Columpe in the ſame doth ſhevy,this only excepted, the Rea. 
der muſt vnderſtand that (as Gaſparo Bigati hath written in his 


booke intituledin Italian, H:iftoria vniwerſale) 24 graines of Howe the ſubtile wayght of Venice may bee 


Wheate doc weigh one pennic waight, 24 pence do weigh one made. 
ounce, & 12 ounces do weigh one poiid of theſubtil waight of Venice: & the Reader muſt 
alſo be inſtruced that(as Barcholomeo di PaſidaVineriaaledgeth in Eis booke named Tariffa 


de i Peff e miſare) 550 pounds of the ſubtile waight of Venice Th. gifference berweene the ſubtile waight of {| 
do make 264 pounds of auer ar point waight of England, 8 that Venice & the auer de poize waightof England, | 


the ſaid 4:cr de pgize waight as we may reade in Stratioticos,in Pharmacepoea Lanr: Jouberts 
Cap. de ponderibus & menſurisand inthe Ground of Artes) is thus made.” Iwentic 4” 
C. 3 0 
- 3 


eader may 


eaſily vnderſtand the Table next following, 
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WM How the Auer of Barlic way oneſcruple waight: 3-ſcruples way one dramme waight:8.drammes weigh 

MW de Poixz& one ounce waight:16.0unces weigh one pound waight: 28.poundsweighz of an hundred 
| waightofEog- ..:ht: 56 roundes weigh © of an hundred waight : 84 pounds weigh L of an hundred 

| | land may be 'D FO} SS wt _— i a FLY. 

I. waight:& 112 pounds weigh an hadred of awer de poize waight.Likewiſe the Reader mult 


#7: made. maps & hes | : { 
ﬀ! Ik Whac theſe Nearne that where this letter Y is in any {quare of my Table,it doth ſignihie,that the pel- 


/ 


{1 letters Y L ler of ſuch waighr as is in that ſquareexpreſſed.is of yron,and thattheletter L in aſquare 
| band M ft doc 4p ſignifie that the pelletof ſuch waight, as 1s in that ſquare expreſſed, is of _leade, and 


bj mo thattheletters Mt in aſquaredo ſignihethat the pellet of ſuch waight as is in that (quare 


| lowing, expreſſed is ofa marbell ſtone. Moreouerthe Reader muſt know that the meaſure of a 


# The meaſure cOmon foote in Venice(by which as I haue bcen informed the laid PECces Were meaſured) 


& ofa comw0) Joth containein length (as Grrolamo ( araneo in his booke Dell arte militare, and Nichol :; 


Ml Thedifference Tartao:ain the firſt booke of the third part of his general treatiſe ds numer: &+ miſure have 


IH} berwene a c6- depiced the ſame)one foote, oneynch,and ; of anynch of the aſliſe of Englande, and 


ms foot of Ve- that there is an other kinde of foote meaſure in YVenice,called the Arſeraltoote containing 


| Ih nice & a foote jp lengthone foote,one ynch,and + of an ynch of the aſsiſe of £»g/:-4, which onghr alſo 


of alice of robee remembredto this end,that the true meaſure of theſaid Peeces mightnor by any 


{Lf England. | | 
IH. Thc mcawrs Reader bee miſtaken. And toconclude,the Reader muſt not bee ignorant, that the let- 


{F4 ofthe Arſcnall ters which are ſetdireRly againſt the Peeces named in this Table,do ſignifie that the pee- 


foor of Venice ces againſt which they ſtand inthis Table are the yery ſame Peeces againſt which the like 
Wharthelet- 1,ters arc {ct in the precedent Colloquie. 

ters which arc 

ſct zight agaunſt the Peecesnamcd in the Table next following doc fignihe, 


T he 12. ( olloquie, 


Howv long the Canon or concanitie of ewery Peece of «Artillerie ought to bee,and hovy amouing bo- 
dieis alvuaics let m his paſſage vuhenit doth touch an unmoneable bodie,and bovy the paſſage of a 
moning bodte 15 by ſo much more let, asthat moning bodie 1s more , and by a longer time touched 
wwih the unmoueable bode. 


E. Gabriel Tadino Prior of Barletta., 


Interlecutors 
Nicholas Tartaglia. 


Pp Yeſterday in the euening we diſputed whether or no in all ſortes of Artilleric 
the cocauitic of aPecce, which is made too long ortoo thort,doth hinder the far ſhoo- 
ting of thoſe Peeces,now I would vnderſtand whether by natural reaſon wee may appoint 
how long the concauitie of cach Peece ſhould bee, and aptly proportion the ſame for his 
Foumay know Conuenient meaſure of powderand pellet? Nich. The length of the canonor concauitic 
_ 6 of each Peece ought to be ſuch,as in the very ſame ipſtant when all the powder is a fier, 
par > ng the pellet ſhould be perceaued to be iſluyngat the very end of the Peece.That is to ſay, at 
| Peece of artil- the mouth of the Peece,forin that inſtantall the expultiue vertue of the powder begins to 
leriebyrea» worke on the pellet in the chicfe of hisfuric or force, and after that vertue exþlſiue hath 
dingthe39. wroughton the pellet,the ſaid pellet finding nothing tolet orreſiſthis range (except the 
ar KY w_ atre)will liemorefartherthan if the concauitic of that Peece had beene more longer, or 
cm" moreſhorter For if the concauitie of that Peece had been more ſhorter,the pellet woulde 
haue bin gone outofthe mouth of the Peece before al the powder had bin fired, & before 
all the expulſiue yertue of the gunpowder had wrought vpon the pellet, & ſoa part ther. 
of would haue bin to no purpoſe. Andit might eafily haue hapened,that much of the gun- 
powder woulde haue gon vnburned out of the Peece together with the pellet, I mcanc 
that gunpowder which was vntouched with ficr.And ifthe concauitie of that Peece had 
byn more loger,thepellet would not haue byn preciſely at the mouth of the Pecce at that 
A moving bo- inſtant when allthe gunpowder was a fier , but ſomewhatmore within the concauiticof 
dicislctinhis rhar peece,and therefore the ſaid pellet being in the prime ofhis ſwiftnes and running a- 


16% dhagg long by that ſmall part of the concauitic which then remained for the pellet to runne in,is 


anvamouc. Thereby greatly let in his way and rw. _— a —_ ng bodies lectin his paſſage, 
ic, And by ſo muchis the paſſage of amowng bo- 
dic 


able bodice, when itdoth touch an ynmouycable 
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die more lct, as that moning bodies more & by a longer time touched with theynmoue« 
able body. Prior. I do vnderſtand youwell,and like well of your reaſons, but I will talke 
no more hereof in this cuening. 


The. (olloquie, 

Howe a peece being charged with more powder than his due charge unto a certaine meaſure, will 
ſhoote more groundthan it will doe when it is charged onely with his due charge of poxracr. e114 
haw a pecce bemg charged with a more cr leſſe quantitie wy eos than that certain meaſure 18,urull 
ſhoote a leſſe diſtance than it will doe with that certaine meaſure of powder: and haw the wind which 
commeth) by reaſon 0 f the powaer 1m the concanitie of the peece aoth alwaies follow ſomenhat neare 
or ſomewhat vnited vnto the pellet after the pellet is gone out of the manth of thepeece, and therby 
doth augment the moonins of the pelict,and how the force of the ſame winde doth not worke ſo much 
in driumg foorth the ſame pellet n hen it is without the concautitie of the peece, as it doth when it 15 
within the Concamitie of the peece. Ard haw that part of gunponaer which is in the concauitie of the 
pecce moſt neareſt to the touchhole doth fire before that parteof the powder which 15 more remote. 


L. Gabriel T adino Prior of Barletta, 
Interlocntor Sto Tartaglit, 
Seruant, | 
Fond 
[oe Yeſterday inthe cuening you declared with good reaſons of what lengththe con- 
cauitic of a peece of Artilleric ought to be for to be dulic proportioned ſor the.conue- 
nient meaſure of the powder and pellet with which the peece is vicd to bee charged, rhe 


which conuenient meaſure of powder 1s ſuppoſed to be ſo much in waightas the } partes Queſtion. 
of the waight ot the pellet. Now ſuppoſing that a Cannon whoſe Pellet wayeth 20 pound | 
waighthathſucha duc and proportioned length as is conuenient for + pattes in pow- 

der of the pellets waight, and that the ſame Cannon is charged with more powder than 

with + parts of the pellets waight, Iaſke of you whether or no that peece will ſhoote more , 


ground than it was woontto doe? MNicho/as. Without doubt it will ſhoote ſomewhat far- 

therthan it was woont rodoe. Prior. This is contrary to thoſe reaſons which you did al- 

ledge yeſterday in the euening,for in this caſethe pellet would be gon out of the mouthof 

the peece beforcallthe powder ſhould be a fier.& therfore thar part of his force which the 

exceſſe or ouerplus of powder thoulde cauſe woulde bee fruſtrate and in vaine afrerthe 

pellet is gone out of the mouth of the peece, and therefore that peece ſhould not ſhoote : 
tarther through the cxceſlſe of the powder, but onely the ſame ground which it was woont bly. winde | 
to doe,becaule the force of the ſame exceſſe in powder is wholye vain#and fruſtrate, ih comes 
Nicho. That windy force which comes by the exceſle of powder after that the pellet 1s out ;; the conca- 
ofthe mouth of the peece, although it could not worke on the pellet whilſt the ſame pel- uiic ofthe 


letwas within the concauitie of the peece , yet the ſaide windie force doth not therefore peecedoth al- /| 


CS, . wales follow 
Jeaue to worke on the pellet after it is out of the mouth of the Peece, that is to ſay , in the : Rs 


ayre:for al that wind which comes by the powder in the ſaid concauitie doth alwaies fol- ,, 1 
low ſomewhat neare or fomwhart vnited vnto the pellet, although the pellet be ſomewhat nired vnto the 
gone out of the mouth of the peece, and therefore it doth ſomewhat augment that mo- pellerafterthe 
uing. And itis truerhatthe ſame windic force doth not worke ſo much in driving foorth Rents uu 
the ſamepellet when it is without the concauitie of the peece, asitdoth whenitis within TOE, 
the concauitic of the ſame. I meane that his ſuch woorking ſhall not be proportionall to ce & ther- 
the exceſle of powder that is put into the ſame peece, but it ſhalldiffer much from that by doth augs 
proportion. Pr:or. Ido not ynderſtand this proportionall woorke. Nicho. The proporti- ment Do 
onall woorke is to be vnderſtoode in this ſorte: ſuppoſe for anexample,that this our Can- "5 
non whoſe pellet waigheth :0. pound waight is mounted at an elevation giuen, and dif- yy, = force 
charged with 2 partes in powder of the pellets waight,and that it doth then ſhoote 1000, ofthe ſame 
paces,and that the ſame Cannon is afterwards diſcharged with ſo much powder asthe pel- winddorh noe 


lerdoth weigh, the whichquantitic of powder is once anda halfe ſo muchas 7 partes in hem 


forth the ſame pelletwhenit is without the concauitic ofrhepeece,asitdoth when itis within the concauitic of the peece, 
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powderofthepellets waight, now I ſay if this exceſle of powder doth woorke proportiq. 

nally on the pe!!er,then tat PECce will ſhoote at rhe ſame elevation 11ſt 1500 Pace<, thizr 

i5 to ſav,orice and a halfe fo much as it did when it was diſcharged with 5 partes 1m 1owe 

der of tke pellets waight . And Ifay that this peeceinſucha catc wil! not thoote tlie ſame 

500 p:ces of more ground, nor perchaunce the halte thereot,that 15toſay 250 paces. Þut 

wee will ſuppoſe heere thatthe pecece will ſhoorethe ſame 25c. paces of more grounge, 

which inthe whole ſummeis 1250 paces. And alſo I ſay whofoe::cr thall thoote the {ame 

Cannon with ſo much powder as the pellet weigethand 7 part more which 1s 1n the whole 

=, that this ſecond third will not increaſe the ſame range of the pelierſo much asthe hit 

third did. That is to ſay, itwill not increaſe by 250 paces as by {uppoliuon 1tdid with 

the firſt third , but it increaſeth much leſle than the ſaid 250 paces. And licewiſe whoto- 

Note. cuer doth adde + part of powder more vnto the aforcſaide + partes ot powder , (hall 

' thereby increace the far flying ofthe pellet, butnot ſo much as the exceſſc of the ircond 

third did So that cache increace or excefle of the powder vnto a certain meaſure orlinmic, 

doth aliaies cauſe the pecce to ſhoote ſomewhar tarther. Bur after the cxceile of the fir{} 

third, the (aid increaſe by the other exceſles doth decreaſe vnto that meaſure or lim:nite, 

and fro that limmite or meaſure vpwardes whoſocuer doth adde more powder thall rot 

"USL make the peece to carry farther. And the exceſſe or oucrplus of powder may be {o much, 

as that it willnot make the peece tocaſt more ground butleſle ground. Prior. You tcll 

mee of a thing that doth notwell like mee, for you ſaye that you may put into a peece tg 

- much powder aboue a certaine meaſure or quantity that ſhall makethe peece to calt more 
ground, and lefſe ground, the which thing (as it ſeemeth tome) is repugnant toreafon, 

Nicho. My ſayings therein are according to reaſon asit may be prooued by the common 

prouerbe which ſaith that too much encloſed breaketh his coucr, and for to make this 

doubt plaine, I muſt of neceſlitic ſpeake of extremities, and therefore it one {hall charge 

a pecce with ſo much powder as the concauity of the ſame wil hold,leauing onely rowards 

the mouth of the peece ſo much of that concauitic empty, as will ſcarcely receaue the pel- 

let, and thall diſcharge that peece being in ſuch a forte charged , I aſke of your Lordihip 

whether you thinkethatthe ſame peece will now ſhoote more ground.or leite ground tha 

Itwould haue done 1f it had bin charged and diſcharged with |1is ordinary charge, that is 

to ſay with 2 partes in powder of the pellets waight? *Pr:or. I thinke that a peece charged 

inthat ſort will breake when it is diſcharged,& that the ſame roo much of powder(as your 

prouerd {aith}wil breake the couer that is to ſay,it wil break the peece. Vick. I wil not dil- 

pute whether in this caſe thatpeece ſhould by reaſon breake or nor breake, for along dil- 

putation might be made therof, butT wil now ſuppoſe thatthe ſame peece wil notbreake. 

Prior. In this caſe where theconcauitie of a peece is ſo ſtraight as that it was necdeful for 

to makethe pelletenter into theſame with the force ofa rammer,l belecue that thereby 

An admo- theſaid peece wil ſhoot more tarther. Nicho.1n all things that haue bin ſpoken, E: are ro 

pon beſpoken concerning the ranges of Artillery,ſuppoſe alwaies exceptit be otherwiſe ſpeci- 

hed,that the pellets are equall aſwel in greatnes, asin waight, & that they are alſo equally 

round,for cuery of theſcaccidents wil make the ranges of the pellets to vary,and therfore 

in this our caſe I ſay,that it isto be ſuppoſed thatthe pellet which is to be thot out of the 

concavitichlled with powder.is of the very ſame quallity of waight, meaſure & roundnes 

as that pclletis which we ordinarily ſhoote out of the peece,that 1s to ſay, with Z partes 1n 

A peece whoſe powder of that pellets waight. Prier.Suppoſing that to bein ſuch ſort as you ſay,the thing 

concauityis IneffteR is very doubtfull. Necho. There 15 no doubt in it,foritis very certain that the peece 

full of powder whoſe concauity is full of powder,will ſhoote much leſſe ground than that peece will doe 


Proucruc. 


wil ſhoormuch ,,1.: 4. -. 1:7 's : . t [11] 
lefſeorok 4+: Whichis diſcharged with his ordinary charge. Prior, By what reaſon? Necks. This is the 


icwill do when Eaſon thereof?. All the powder(how fine ſo cuer it be)doth not fier at one inſtant.that is to 
zris6iſcharged ſay,thepowder which 1s at the touchhole is a her before that which is farther of from thac 
with his crdi- place,and the powder whichis more nearer to the touchhole is a fier ſomwhat beforethe 
nary charge. powder that is more farther of from the ſame. This 


Thar part of feſt that the ſame part of pow 


der der which 1s inthe concauitie of the peece moſt neareſt to 


ak the touchhole,doth fier before thar which is more remote. And that I may be the better 
concaunicof Ydcrſtood, I will deuide in my mind al the length of the powder which is found to be in 


the | 


propoſition being granted,it is manit-. 
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7 the ſame concauity into four equall parts. I ſaythenthat the ſame part of powder which is thepeece moſt 

Js next to thetouchhole doth fier before the other part which is next adioining vnto it,and neareſt to the 

in fiering cauſerh ſo great a quantity of windy exhalations,that ten ſuch places as that is *9uchole doth 
where the powder was firſta fiar, will not bee ablero receaue the ſame exhalations and WP dens p 

Bb therfore accordin gas thc ſame cxhalations are continuaily cauſed by the powder which OM Ka 

{> Ccontinually15 ſer on fier,ſo iris neceflary for that exhalation to go forwards in getting by which is more 
: force a more bigger place than the place of the powder which is the cauſe of the {ame,and <more. 

it cannot get ſuch aplace but by two waies, the firſt of theſe two waies is by expelling be. 

fore it with violence the reſt of the powder which is not a fire, and which is towardes the 

mouth of the peece together with the peller, or elſe by making the peece to breake , and 

bicauſe it is ro be thought that the ſame exhalations wil more eaſily thruſt our the powder 


S | | | | 
t rogether with the pellzt than make thepeece to breake,and eſpecially the pellet being at 
. >; 


the extreme orend of the concauity,Iay then that the firſt fourth part of our ſaid powder 

which was tirlt a fire gotth on continually burning,and expelleth before it the other pow- 

der lying next before theſame & conſequently that expelleth out the peller,and the pellet 

"8: being very neare out of thepeece.atthe firſtand leaſt thruſt which irteclerh in the begin- 

F, ning goeth out of the ſame ſudden]y,andis expelled onely with the whole and vnburned 

| powder(as hath bin ſaid, 8 not by the proper exhalation ofthe fiered powder,the which 

expultton being madeſo in the beginning.may not be but weaken the pellet, I ſay weake 
3F- inreſpe& of that it will be when the pelletis expelled onely by the windy exhalation and 

$34 in the chiefe of the great furie of that exhalation, beſides this the vnburned powder fol- 

| loweth the pellet going out of the peece, and within a while after falleth downe to the 

Zround,and this powder by going in the ayre, and then falling downe ypon the ground, 

doth much let the going of the windy exhalation which followeth after the Peller,& hin- 


F ders much the range of the ſame pellet. So that for theſe reaſons the pelletin ſuch a caſe 
yt will aotrangy very tar.But ſuch a peece being diſcharged with ſomewhat a lefſe quantity 
& of powder will without doubt ſhoote farther than that peece will doe whoſe concauitie 


was filled with gunpowder, for in this ſecond manner or way all the concauitie is not full 
of powder by the length of twice the thickneſle of the pellet , andthe pellet being in the 
charge will not be found ſoatthe extreame of the peece his mouth, but morewithin. And 
thereforethe pellet will not ſo go out of the mouth of the peece at the firſt and leaſt thruſt 
ofthe powder, but will reſiit a litrle morethan theother:within which time much more of 
the powder wil be a fiar, and conſequently a greater quantity of windy exhalations wil be 
cauſed,& the pellet with amore force or fury ſhalbe thruſt out & expelled,! ſay thruſt out 
& expelled with the powder,& not only by the windy exhalation as it was ſaid of theother 
ſhoot. And fo by theſe euident reaſos1g this ſecond ſhoot with leſle powder,lcoclude that 
; the peece wil ſhoot farther thi irdid at the firſt when al the concauity was ful of powder. 
L | Andlikewiſe if you wil alſo charge the peece again with a leſſe quatity of powder, I meane 
; with ſo much powderas wil notfil al his concauity by the length of thrice the thicknes of 
B the peller, I ſay that inſuch a caſe the ſame pecce wil ſhoot farther than it did when it was 
charged with giipowder vp to the mouth within twice the thicknes of the pellet.And ſoif 
you wil chargethepeccc again with powder vp to the mouth within 4. times the thicknes 
of the peller, it will ſhoote farther than it did whenit was charged with powder vp tothe 
mouth within thrice the thicknes of the pellet, likewiſe the peece being charged with gun- 

owder vp to the mouth within fiue times the thicknes of the pellet wil ſhoot farther thi 
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: 1tdid when it was charged with gunpowder vp to the mouth within foure tymes the 
F; thickeneſle of the pellet, and (o it proceedeth vnto a certaine meaſure being a meane 
2 betweene thoſe two extremeties . When you are come to that certaine meaſure, you ſhall Norte, 


finde this worthineſſc in it,that he which will then charge that peece vvith a leſſe quanti- 
tic of powder than that ccrtaine meaſure is,ſhall ſhoote aleſſe diſtance than hee did with 
that certaine meaſure, and likewiſe he which will charge the peecewith more powder 
than that ccrtaine meaſure is,ſhal alſo ſhoote aleſſe diſtance than he did with thatcertaine We muſt kepe 


meaſure. Prior, Thisis a good ſpeculation, anditlikes me well, for in truth I know that 2 mcancbe- 
rwccnec 2, exo 


wee ought of neceſlitie to keepe ameane betweene two extreamities , which are of di- rm. [| 


uers propertics. Sernaxe. My Lord,itis now ſupper time, Prier. Then let ysgo to ſupper. yergprops. þ 
| . E ics, | 
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36 THE FIRST BOOKE 
T he 14. Colloqute. 
_ gro»the powder with which apeece of Artullerie is charoed, og ht nat to be rammed downe too hard wn, 


the peece , nor ſuffered to lie diſperſed or too looſe m the peece, 7 how mn al contrary extremnnzes we 
muſt build pon the meane. And how the powder which is very hard rammewkdowne i the pecce wi/ 
mot be ſo ſoone a fier 4s the powder which lyeth diſperſcd or more looſe . eArd how the longer that u 
is before the Powder doth take fier, the more weaker will his effeits be,and the ſooner that the por... 
der 15 a fier, the more forceably doth it driue the pellet ,and thereby his vertzve (5 power doth x orbe 
more effeiinally togeather, and howe hee doth weaken the force of gurporder that doth ramme v1 
downe too hard inthe peece,or that doth ſuffer it to lye much diſperſed and looſe. 


L. Gabriel T adino Prior 0 f Barletta. 


wo” 7 Imterlocutors } 


Nicholas Tartaolia. 


PR: What thinke you,is it better toramme the powder hard downe in the peece, or 
to leaue it fomewhardiſperſed and looſe? Nich, In all contrary extremities we mutt 
build yppon the meane, thatis to ſay, the gunpowder would not be too hard rammed, 


The gunpouder which is very haid 
rammed-downe 1n the peece will 
not bee {o {oone a har as the gun- 
powder which Iyeth diſpericd or 
more looſe, 


The longerthar it is before the 
npowder doth rake fier,the more 


weaker will hiseffe&cs bee, and the 


ſooner that the gunpowder 18 a fier, | 
the more forccablye doth ut drwe- 


the pel'cr, and cherby his virtue and 


nor lie diſperſed or too looſe,ſor the gupowder which is very hard ram-. 
med downe in the peece,, doth morereſiſt the fier that commeth vnto 
it, than that powder doth whichlyeth looſe, and will not be ſo ſoone 
a fier as the gunpowder which 1yeth di{perſed or more looſe, and the 


Tonger thatitis before the gunpowder doth take fier,the more weaker 


will hiseffe&s be, contrariwiſe the ſooner that the gunpowder is a fier, 


-the more forceably dothit driue the pellet, and thereby his vertue and 


power doth worke more effecually togeather. The ſame thing in a ma- 
ner doth happen when the gunpowder doth lye much diſperſed and 
very looſe, and eſpecially when it lyeth in a long fourme like vnto a 


power doth worke more cftcCtually 


rogeather. traine which 1s made to ſetathing thatis far of ona fire:in which traine 


that partof 77 ODEs firſt a firewhich 1s atthat'end of the traine wherethe fire was 
firſt giuen,andatterwardes the fire goeth burning continually and ſucceſſively the reſt of 
the gunpowder by little and little euen to the other end of thattraine,and the more lon- 
ger that the traine is,the more longer will the time be before all that gunpowder be afire 
the very ſame may be applyed to this caſe of artillery, for the powder lying diſperſed and 
looſe in the concauitie of a peece,doth lyein along fourme and faſhion , and therefore it 
will bee the longer before it becalla fire, and forthat cauſe the effe& of thatgunpowder 

He doth wea. Wilnot be of ſo greateaforce. And hereupon Iconcludethat the powder lying too hard 
| ken the force Fammed downein the peece, orlying too much diſperſed and looſe, weakeneth the effeRs 

of gunpowder of that peece, andtherefore it behoueth vs to keepe a meane (as before hath bin (aide) 

that dothram and notto bein extremities, that is to ſay, the gunpowder muſt not be rammed downe 


it downe to ig : 
hard, inthe - OO hard, nor ſuffered tolye to looſe. Prior. Your opinion heerein pleaſeth me well, 


peecc,or thatdoth ſufferittolye much diſperſed and looſe, 


The 15. Colloquie, 


How a ſmall peece called in TtalianSchioppo doth ſhoore more ſtraighter and more farther at a leuel 
marke than an Harchibuſe can do,and how az harchibuſe will be to more effeftand pearce farther 
rmto an obiett placed within a common diſtance,than the ſaid Schioppo can do. And alſo how there 
is ahind of Schioppo which will at an equall diſtance pearce farther into an obieft than an Har- 
hibuſe can doe, 

L. Gabriel T adino Prior of Barletta. 


[nterlocutors | pets T artaglia F 


- 


PR: What is the cauſe thata peece which is called inTralian Schioppo doth ſhoote 
more {iraighter and more farther ata leuell marke,orin arightline, than an harchi- 
buſe 
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buſe can doe, ſeeing the Harchibuſe will beto more effeR, and pearce farther into an ob- 

ie& placed within a common diſtance,than that Shioppo can doe? N:cbo. The cauſe hereof 

isfor that peraduenture the pellet of the Harchibuſe is more greaterthan the pellet ot 

that Schioppo, and that the waight of the Harchibuſe pellet doth hinderthe itt tlying of 

the ſame pellet. As for example-ſuppoſe that ſuch a Schioppo will thoote a pellet of * ounce Example 
.in waighr at length in a rightline 400 paces, and that an Harchibuſe will ſhoote a peller yh: Y 4 
ofan ounce in waight in aright line but onely 300 paces, now I ſay that in a diſtance of You mutvn- - RY 
an hundred orof 150 paces, the Harchibuſe will pearcefarther than the ſaide Schioppo 4erfianſtand | 
will doe,although at that place the pellet of that Sch:oppo flyeth more ſwiftly (by the rea} Pat inchis 
ſons alleaged in the 4. propoſition of the firſt booke of our nwe ſcience)than the pellet of S _—_— * I 
the Harchibaſe And therefore it it bee ſo as your Lord(hip ſayeth, the pellet of the Har: meas rn q 
chibuſe ſhould by reaſon be more greater thanthe pellet of the Schioppo. Prior, It is true theſe words 
that an Harchibuſe doth generally cary a-greater pellet then doth the Schroppo, and yer *'3**line, 
there isa kind of Schioppo which ſhootes pellets as bigge as any Harchibule doth. Nicolas. ©” _—_ 
' When a Schioppo doth carye fo greate a pellet as an Harchibuſe, and ſhootes more Wy po 
ſtraighter or more fartherin a leuel line then an Harchibuſe doth, then without doubt ar 
an equall diſtance ſuch a Schroppo will pearce farther into an obie& than the Harchibuſe 
will doe. Prier. by reaſon it ſhould be ſo as youſay, and youhaue ſpoken enough for this 


/ Eucning. 


The 16. Colloquie. 


How a peece of Artillerie will doe a greater effett againſt a wall or any other thing ſlanding firme and 
faſt upon the ground than it will doe againſt a ſhippe or Gallie mooning on the Sea. And how a peece 
of Artillerie will doe a greater effett againſt « ſhippe or Gallie which doth come towardes it, than 
ir will doe againſt a ſhippe or Gallie which doth ſaule from it and how the thing which doth more let 
amouing bodie,is more thruſt ſtroken,and hart with the ſazd moning bodie than that thing is which 
dorh kf let the ſaid moxing bodve. | 


| CL. Gabriel T adino Prior of Barletta, 


Interlocutors 
| - C Nicholas Tartaglia, 


PR: What is the cauſe that when apellet being ſhot out of a great peece of Artillerie 
and hitting a ſhippe ora Gallye on the Sea, doth pearce into the (hip or Gallie but alir- 
tle way in reſpe&of that it yſeth todoe when it is ſhotagainſt a wall, for every ſhippeor 
gallie(asitis well knowne)is made of plancks of wood, and therfore when 2 or 3 ſhips lye 
neare together, it is to be thought thata great peece of Artillery being diſcharged at the, 
in reſpe& of that it will doe againſt a thicke wall,ſhould by reaſon ſhoot thorowall their 
ſides, yet ſeldom times it happeneth that the pellet doth penetrate thorow both the ſides 
of one thip,for oftentimes the pellet reſteth within the ſhip or gallie. Nicho. It 1s mank- Norte. 
feſt by naturall reaſon that the thing which doth more let a moouing body,is more thruſt, 
ſtrooken,and hurt with the ſaide moouing bodie: the walles then ſtanding firme and faſt 
on the ground doe let more the waye or range of the pellet than a ſhippe or gallie doth SH! |! 
when it moueth on the Sea,and through that mouing, the ſhippeor gallie yeeldeth ſome- 'Y 4d 
what to the ſtroke of the pellet, wherby the pellet worketh not that great effe,nor pear- L 1M; 
ceth into itfo far as it would haue done if the ſhippe or gallic had bin well fixed and ſet "i 
faſtin the ground as the walles arc, ſo that by this reaſon a peece of Artillery is tomore 
effe& againſt a wall or any other thing ſtanding firme and faſt on the ground, than againſt 
a ſhippe orgallic moouing on the Sea. Anda peece of Artilleric will be to morcefted @- yy... 
ainſt a ſhippe or gallie which doth come towardes it than againſt a ſhippeor Gallic that 
oth ſaile from it,for the ſhippe which comes towardesthepeece, comes againſtthe range 0 
of the pellet,and therfore the pellet doth a more effeR againſt it than it would have done 
ifthe ſhippe had ſtoode firme on the Sea. And the ſhippeor gallie which goeth qa 


Queſtion. 


| Aunſwere, 


Norte, 


Koce, 
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from the peece, yeeldeth moreto the ſtroke of the pellet than that ſhippe or Gallie doth 
which ſtandes tirme and quicton the Sea, Prior. I do vnderſtand you well, 


The 17. Colloquie. 


How you may get out quickety the nayles or any ether thing which ſpall happen by ary maner of meres 
tobe put mo the rouchholes 0 f great peeces of eArtilleric. . 


L. Gabriel Tadino Pripr of Parletta. 


26 


Interlocutors ; 
Nicholas Tartaglia 


Rior, Tell me brieflye if by chaunce in thetyme of any ſuddaine aſſaule the Artillery 

ſhould be choked with nayles or otherwiſe, whether it be poſſible ro deuiſe a waie to 
vnchokequickly and yppon the ſudden theſame Arrtillery,l ſay ypon the (| udden, becauſe 
many know how to doit, and doe the ſame with acertaine water or oyle which being put 
vppon the touchhole that is choked,cates the ſame choking.and ſo vnchoketh the peece. 
Thereare other as 1 vnderſtand which do the ſame witha borer , that is to ſay, with ſtch 
athing as doth make the touchhole.But euery of theſe wates require ſome time for to do 
theſame, but when a great many peeces arcto be vnchoked, I would know a waic how if 
it be poſſible they might be quickly vnchoked. Nicho. Such a thing may be done (except 
I be deceaued) by chargingall the ſame Artillerie with ſuch pellets as ſhal godowne hard- 
lic into their peeces.Then after the peeces are ſo charged,lay them againſt the ſame place 
at which you ſhovld haue had occaſion to ſhoote itthey had beene vnchoked,and hauing 
madeatrayne of powder within the concauitie from the mouth of the pece yntothe pel- 
let incuery peece,watch for an occaſion that you may not thoote in vaine,and vpon occa- 
ſion offered to ſhoote, giue fire tothe traineat the mouth of the pecce, and ſoall the pec- 
ccs will doe not onely their ordinary effects, but will alſo (as I thinke)in their diſcharges 
caſt out the nailes of yron,or any other thing with which they were choked,and by ſo vn- 
choking of them,there will come no hurt or diſcommoditie. Prior. This is a good and 
ſpeedie waic,and I belccue thata better waic cannot be deuiſed than this,ifthepeeces in 
their diſcharges will as you haueſayd, caſt out the nailes and other thinges wherewith 
they were choked. Nicho. There is no doubt but that the peeces will caſt out in their di{- 
charges all that which did choke them, Prior. If it ſhall happen that ſome of the nailes be 
ſo fat in the touchhole that thepeeces do not in their diſcharges caſt them out, what is 
the remedie then? Niche. Chargethe peeces againe,and ſhoote them of in the ſame ma- 
neras youdid before , but firſt in this caſe you muſt warme with fier the place which is 
choked.andthen laye claie round about that place or touchhole forto receaue and con- 
taine a little of very hotoyle,which muſt be powred vppon the touchhole or place that is 
choked : Whereby the choked touchhole being made warme, ſucketh in that hot oyle 
which will make the choking yronto bee more ready to {lippe and goe out. Alſo in that 
caſeafteryou haue charged your peeces with powder,and before you doe put into them 
theirpellers,you muſt with a ſtaffe make ahole thorowe the powder cuen to the breeche 
of cach peece,and dire&ly wnder the touchhole thatis choked , andin this caſe this ſecret 
15not from the purpoſe, torI thinke it will performe this a&ion without the vſe of the hot 
oyle. "Prior. Tam of your opinion therein, tor in the diſcharging of thoſe peeces, the ra- 
ging fire doth find the ſaid hole madein the tv pena to beill ornot wel cloſed,and there- 
fore I thinke it a thing needeleſle to prepare hot or cold oyle for that purpoſe : bur inſo- 


muchas it isnow ſuppertime,l will talke no more hereof, andfrom hencefoorth wee will 
talke of ſome other good matter, for concerning Artillery Ihaue no other queſtion to 


The 18. (olloquie. 


How apellet ſhot out of a peece at an obieft which is very neare'wnto the ſaide peece, doth nor worke 
ſo effeftually ynor pearce ſo far into that abieft as it dth when it 55 ſhotte at the bike obiet tnnding 
farther 


alke you. 


od 
of » 

" 
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farther of. And how the more farther that the pellet flyeth from the peece, the more ſlolre it dath 


ar,and that where it goeth ſlolie there it woorketh a lutle effeft, and how exery mouing thing mo- 
weth alwaies ſome other thing. | 


L. Iames of Achaid. 
Trnterlacutors } 
Nicholas Tartaglia, 


[ « James. I know by experience that when a pelletis ſhot out of apeece at a wall which 
aſtandeth very neare vnto the ſaid peece,that the ſame pellet doth not worke ſo cftec- 
tually,nor pearce ſo farreinto that wall, as it would haue done if the wall had bin farther 
of, but by the reaſons which you alleage in your nwe ſcience, itſhould be otherwiſe, tor 
you ſay there, that themore farther the pellet flieth from the peece , the more floer doth 
it goe,, and that where it goeth {lolie, there it woorketh a little effe&. Then by how 
much more nearer the peece is to the place at which you thoote, by ſo much oughthis pel- 
Jet to woorke a moreetfe on the place where it {trikes than that pellet will doe which is 
ſhot our of a pecce lying more farther of from the ſaid place, becauſe the pellet that is 
ſhot out of the pecce planted neare vnto the ſame place, ſtrikes it with a more ſwitter mo- 
ving,and yetas I haue ſaid, 1 know by experience that it will come to paſſe otherwiſe, and 
therefore I aſke of you what is the cauſe of this inconuenience? N:cholas. For an aunl:- 0 ] 
were to your doubr, you muſtnote how euery moouing thing moueth alwaics ſome other um K | 
thing, and therefore when the pellet is mooued by the winde which the Saltpeter cavſeth, LE ſcme ii} 
the ſame pellet rogeather with the ſame winde mooveth alſo in that very ſame inſtant other thing. 
the ayre which is neare vnto it within the concauitie of thepeece, andthe ſame ayre mo- 

veth and thruſteth out the otherayre conſequently next vnto it, and (ſo the one ayre thru- 

ſteth the other ayre in ſuch ſort,that the ſayd pellet thruſteth and carrieth before it a great 

quantiric of aire, in avery long faſhion,or fourme, the which fourme although ir bee but 

of ayre cauſed through the force of the pellets moouing, yet that ayre is of it ſelfe ſo Note. 
waightie as that for a little while it penetrateth like as itwerea beame of wood the other 

aire with which it meeteth in his way; But it doth not continue long to penitrate the aire, Note. 

for this ayric figure for alittle while gocth before the peller, and the pellet being a heauy 
body,doth more eaſily penetrate the aire than the ſaid airy figure.and therfore thepeller 

doth go much more ſwifter than that airie figure, & in a ſhort time leaues that airy tigure Note; 
behind,which in the beginning was before it. Now to returne to ourfirft purpoſe, when 
wediſchargea peece of artillery at athing very neare ynto vs,this airy hgurewhich isthruſt 

before the peller{as before hath been ſaid ) hits the thing at which wee ſhoote, before the 

pellet doth ſtrike ir,& for that the ſame airy figure 15 not able to penetrate the ſame mark 

the formoſt end therof which farſt did hit the marke muſt needs rebound &returne backe 

agzinſt the reſidue of the ſame airy figure and pellet that followeth 1t,/and eſpecially when 

the peece is diſcharged at a marke lyingleuell with the mouth of the peece) the which re- 

turne cauſeth the pellet to meete with that reſidue of the airy figure beingneare vnto ir, 

and maketh a great ftriffe, that is to ſay.the reſidue of that airy figure would go forwardes 

and can nor, partly becauſe (as it hath bin ſayd) it is not able to pearceinto that thing at 

which you ſhoote, and partly becauſe of thatother parte whichis forced to returne back 

againe, throngh which ſtryfe the pelletis much letin his way,and by that meanes can not 

dooall that effe& which otherwiſe it would doo. But when the placeat which you ſhoote Note, ' 
iSin a meanediſtaunce from the Peece, the pellet through his ſwiftnes will leaueall the Youmayknow 1h 
ſame airy figure behindeit, or at the leaſt the greateſt parte thereof, ſoas inthat place An woe F l 
which is within a meanediſtance, the pellet will woorke more effecually than in a place 5 ditzce 8 
which is more nearer tothe Pecce, becauſe the pellet in dooing of hiseffe& hath no ſuch by reading the {i 
greatlet nor ſtrife with theaire, L. Iames. Ilike your reaſons well,and perceaue by them 79 chapter of 


that it commes of no other caule. _ "r= 


D The 


\'u 


The 19.( olloquie. 


Inwhat place and at what diſtance a Peece of eArtillerie will worke moſt forceably and moſt effectu- 
= L.lames of Achaia. 


Interlocutort 
C Nicholas Tartdglia 


Temes, There is an other doubtin which I would beereſolued, and ir is this; If you 
* planta Peece of Artillerie too neare vntothe thing at which you ſhoote, bythe rea- 
ſons which you haucalleaged,and by the experience which I haue had therein, the effeRs 
of that Peece will not bee (oforceable as they would in a meane diſtance. Likewiſe if you 
plant aPeece too far of from the place at which you ſhoote(by the opinion of all men)the 
ſame will happen, I meane if you plant aPeece too farre of from the marke, it doth noc 
workeſo effeQually in the thing where it hits, asit woulde doein a meane diſtance. Now 
Kore, T aske of you whether by reaſon a'place may bee appointed where the pellet ſhot out ot 
ſuch a Peece of Artillerie finding no let or reſiſtance in any part ot his way or range ſhall 
worke moſteffeually? Nicho. If the pellet at that very inſtant when it commeth to 
joynewith the furthermoſt part of the ſaid airiefigure(whereot I haue ſpoken inthe pre- 
cedent Colloquie)ſhall finde there an obieR, then in the ſame place itwill worke more 
effeually than inany other place: For if the obieQ be more towardes the mouth ofthe 
Peece, the ſaid ayrie figure will ſtrike that obieRt before the pellet will hit the ſame, as it 
hath been ſaidein the precedent Colloquie,and immediately after the bloe,it reboundes 
backwardes againſt the refidue of the ſame ayric figure and pellet, and hinders ſomwhat 
therangeof the pellert,as hath been ſaid in the precedent Colloquie. And if the obic& 
ſhould be farther from that place, then ſo ſoone as the pellet is wholy gone from that airy 
figure : thatis to ſay, hath left thatayrie figure behindeir, immediately it findesthe ayre 
aSit were quict,whereby the _ doth with more difticaltie penetrate that quiet ayre, 
than the aire of the ſaid airic figure which goethlikewiſe towards the ſame place to which 
the pellet doth goe: andthereforethe pellet being gone from that airy figure doth by ſo 
much decreaſe in force as it doth goe more farther trom it,and for that cauſe it foloweth 
that his effeRes will be the more weaker. Sothatfor theſe two reaſons, the pellet ſhoulde 
worke more effcRually on that obieR which is founde to be preciſely inthe pellets going 
out from the end of the ſayde ayrie figure, than in any other place more farther or more 
nearertothe ſame. L. eames. I belceue that it is ſo as you ſay:for in effe& I perceiue that 
the pelletwill ſtrike in that place without any let of the reflection of the ayre,and that be- 
tweene the Peece and the ſame placeit hath not been let by the quictayre,as it will be 

let when it commeth ynto it if it goe more farther, 7 


The 20( olloquie, 


T he cauſe why wo waddes of hay or of toe are put into a Peece at exery time when it ts charged: And 
how Arte ſhould imitate natere which doth nothing bat to ſome ende andpurpoſe and hew vſe hath 
alwayes been obſerned in many Artes as well Mechanicall as Liberall : And hew the eArtifi- 
cer 1: praiſe worthie that ſearcheth the cauſe of bo, vſed to bee done in his Artes And hew 


hrowledge is no other thing than to knewe the thing by his cauſe. 
| Bombardiero. 
Interlocutors } 
Nt ic holes Tartaglia " 
This worde ; . 
_Bomberdiero Ombarders. for what cauſe (as you thinke) are two waddes of hay or of roe putinto 


—_— in AJaPceceaeuery time when it is charged, I meanc one wadde after the —_ wn : 
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\ | : 
utin betweene the powder and the pellet, andan other wadde aſter that the pelletis pur of thisho%e 6s 
in? Nicho. Vntill now I knewe not of this thing which you haue tolde me, I meanc thar 115e lum that 


| awaddeofhaieorof tow 1s putintothe peece betweene the powder and the peller, and © tors 


likewiſe that an other ſuch wadde of haie or tow is put into the peece atter the pellet. But > J 1 par | 


it ſcemeth to me at this preſenr, that if it be ſo as youſay, it were more conuenitent that I oi ſume calicd | | 


ſhould aſke of you the cauſe of thar cautell, then that you ſhould aſke the ſame of me, for a Catwneere. 
if you vſc rodoeſoateucry time when you charge a peece, you ſhould know to what pur- 

poſeit 1s done,becauſc Artſhould immitate nature in this thing, which doth nothing bur artihould im- 
to ſome endand purpoſe . Bombardiero. I will confeſſe vnto you that Iam vnlcarned,and M116 ts 
that I haue vſcd ro do ſo becauſe Thaue ſeene all other Gunners v{c todoe the ſame. Nich. had bo -— 
Vic hath alwaies bin obſerued in very many arts aſwell mechanicall as liberall,and there- ſome end and 
fore I do not maruell at you nor blame you, but commend you for ſearching the cauſe of P!rpole. | 
that thing whichis vſed to bee done in your Arte, andſoought cucry man to doe, tor Vharh al- 
knowledge 1sno other thing, thanto know the thing by his cauſe , but now to returne wzics bin ob- 
to our purpoſe, the firſt wadde which is put betweene the powder and the pellet is for [</4<d in ma- 
no other caule as I thinke, but to ſweepe, bring, and keepe togcatker in his due place %, y 4 —_ | 
all the powder which in charging of the peece was put into the concauity of the ſame. adderall, and 
And concerning the other wadde which is put into the peece after the pellet, I thinke the anificerrs | 
it was firſt deutſed you neceſlitie,which doth neuer happen but when a pcece is dif Pf#i'e worthic 
charged from a high place downewardes at a more loer place . For in that action i) epi 1 | 
the mouth of the peece lying downewardes towardes the marke, itmay bee (excepta thinos vſc4 co | 
wadde be put in after the pellet) that the ſame pellet will fall out at the mouth of the be done in his | 
peece, and therefore to the end that the pellet may not fall out, a wadde is put into #9becauſe 
the peece after the pellet. Bombardiero, You alleadge good reaſons, and yet I ſee that knowledgeis 
a wadde is alſo vſually put into the peece after the pellet when wee ſhoote vpwardes at 
a marke ſtanding on high where no ſuch perrell is that the pellet will fall out at the the thing by 
mouth of the peece lying directly agaynſtthe marke, therefore Iwould know the cauſe his cauic., 
thereof, Nicholas. The cauſe thereof is ignoraunce , for if you vnderſtoode the reaſons 

of that ation, then you would not put a Wadde there, except when neceſlitic ſhall com- 


pell you to doe it. Bombardrero, I perceaue that you doe tell meatruth herein. 


The 21. (olloquie. 


How a peece which bad beene oftentimes togeather charged anddiſcharged was made thereby ſo much 
attraltine, as that it did ſodainlie drawe inte his concauitie a little Leoohich by chaunce did in go- 
ing by,ſmell wnto the mouth of the ſume peece . eAnd how if any one (hall ſet his bare belhie to the 
month of a hot peece he ſhall ſticks ſo faſt vnts it as that he ſhall not be able without great arſficul- 
fie to goe fromit, 


Bombardier, 
[rterlocutors } 
Nicholas Tart aglia 4 


Ombardiero. 1 will tell you newes at which I knowe you will greatly maruell and 
it is this . On a tyme being appointed to make a batterie afrermanic ſhootes it 
chaunced by a certaine occaſion that a peece beeing diſcharged did ryſe vppe in ſach 
ſorte as the mouth thereof went into the grounde , and in the meane while that I 
was buſic to prouide labourers to bring the Pecce with leauers vnto his place, a lit- 
tle Dogge gocing by (as it chaunced)) did ſmell vnto the mouth of the ſame Peece, 
and by A ocing was ſodainely faſte ioyned ro the mouth of that pep , and im- 
mediatlie after drawne into the concauitie of the ſayde Gunne , which thing when 
the ſtanders by hadde ſcene , ſome of them ranne to helpe the ſayde dogge,and al- 
though they perceaued him to bee drawne in euen almoſtto thefartheſt ende ofthe ſaid 
concauitie, they pulled him out being _—_— dead,and what became of himaftetwardes 
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/ _ for 1 beleeue that when a peece is very hotte, if any one will goe vntoir and ſer his bare 
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I know not, but a3 Ithinke he dyed. Now tellme whatyou thinke of this? Nicho.I doe not 
maruell at this thing, for after a peece hath bin oftentimes cogeather ſhot 1n, it waxeth 
hot, and through that heate (as it hath bin ſaide inthe fift Colloquie) that peece is made 
attraRiueeuen as 2 cupping glafſe which is made hotwith tow burned inthe ſame, and 
therefore it is no maruaile that the dogge was drawne into the concauitic of that peece 


bellic to the mouth thereof,he ſhall ſticke ſo faſt ynto that place, that he ſhall nor be able 


i5 without greate difficultie to goc from thence, and in ſucha caſe a peece will bemade 


calledaboxing quch more attraRiue if his touchhole be cloſe ſtopped. Bombardiero, Yourrealons doe 


& 


thing may 


pleaſe mewell. 


The22.( olloque. © 


Howe there are diners accidentall cauſes which will make any peece of eArtilleric to breake : and 
how apeece which breakes doth moſt commonlie breake at the breeche, or neere vntothe mouth, 
and ſcldome tymes in the middle: and how exerie moowing thing may by two waies be lct or hinde- 
red to moowe 4 fide 4 rounde and heaxie bodie which is ſetled and quiet : and how enery peece of 
eArtillerie being diſcharged doth make a roaring ſounde by reaſon that the e.chalation of ninde 
which the Saltpeeter cauſerh in the peece doth breake and teare in peeces the aire that reſiſteth the 

fame exhalation,and how a ſound is no ether thing than a bloe which rwo bodies that haxe no ſoulet 
or lines do make togeather, | 


Gunfounder. 


Interlocutors } 
Nicholas Tartaglia, 

on Whencecommeth it that cuerie peece which breakes, doth moſte com- 

monly breake atthe breeche where the powder is, or at the mouth, and ſcldome 
tymesinthe middle? that apeccedoth breake in the breeche it is nomaruell, becauſe in 
that place the powder doth thewe all his force, but I maruell much that a peece doth 
ſometimes breake at the mouth, for itſeemeth to methart a peece ſhoulde rather breake 
in the middeſt of the concauitic, than atthe mouth , becauſe the exhalation of the Salr- 
peter findeth at the mouth of the peece a large place to goc out, which is not to be found 
within the middeſt of the concauitic. Nicholas. Concerning this matter wee muſt thinke 


Euery mouing thar everic — may by two waies be let or hindered to mooue a ſide a round 


$ waics bc 


and heauic bodic w 


ichis ſerled and quiet, the farſt is, to mooue that htauie bodic inthe 


othinderedto Deginning , for after itis mooued, there is no difficultie to maintaine the ſame in con- 
mooue afide a tinuall moouing: the other lett which the ſaide mouing thing may receaue,is that after it 


round & heuic 
bodie whichis 


ſerled and 


quict. 


hath mooued the rounde and heauie bodic, and that the faide bodice is brought to a 
continual] mooving a fide, the mooving thing receaues greate hinderaunce if there 
deeanieletteor reſiſtance againſt it, therefore I {ate that by theſameexhalation ofwind 


which the Saltpeter cauſcth, after it is engendered in the peece, there happeneth two 
great difficulties, the firſt is to mooue ſoſuddenly the peller being ſetled and quict,and 
therefore in that ſuddaine accident the ſaidewindic exhalation finding the peece in that 
place to be weakein the metrall, or the mertall to be ill vnited or notwell cloſed in the 
caſting, or more weakerin the one ſide thanin the other, doth eaſily breake the peece 
in that place. But if by chaunce the metrall in that place ſhall reſiſt ſo ſtrongly as that 
the exhalation doth mooue the pellet, then the pellet being mooucd from that place, 
It 15not to befeared thar the peece will breake there, except ſome ſtraunge accident doth 
happento the peller within the peeceas in the end of this Colloquie ſhall be declared.For 
ſo ſoone as the pellet is in mouing, that exhalation will continue with caſe if no other let 
do happen, butſo ſoone as the pellet commeth to the mouth of the peece, it findes all 
the aire without the peece,and by how much the pellet together with the ſaid exhalation 
thatthruſteth itro aſſault the are commeth more ſwiftly,by ſo much the more vnited and 
with a greater forcedoth theaire oppoſcit ſelfe yery ſtrongly to reſiſt that ſudden moo. 


uing 
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_ theſamecxhalation, the great and roaring ſound which the pecce makes doth come, ©*:#<4. 
\ For aſounde is defined by wiſe men to bee no other thing than a bloe which two bodies 


- within the peece)or elſe that pellet in paſſing thorow the pecce vppon the ſame ſtone or 


| OF (OLLOQPFIES. 4i 
uing,and thereuppon in that place an other difficultie orftrifetiſeth betweene the exha- The cave o? 
lation within (which thruſterh toorth the peliert)and the aire without, that is to ſay,the ex- the roaring 
halation woulde goc out of the concauitie,and the aire without doth reſiſtthe fame, bur "den , 
inthe end the exhalation within being of agreater force, and getting the vicorie; brea- I's deat 
keth foorth and teareth in peeces his ſaideenimie, and through that breaking foorth of 1icn it 1s diſs | 


Aluugisnof 
otlicr thine 


that haue no ſoules or liues doe maketogeather. Therefore inthis caſe it cannot come of (1, a 616. 

any other cauſe than of the bloe which is made by the exhalation engendered within ti;e which 2 bodies 
ece,and the aire without the peece. And then the mouth of the peece beingas it were in tathaucno 

the middeſtof the ſtrife,doth alwaies ſuffer very much:and this is the cauſe rhatthe peece "> 97 hues 

: « ; do inake toe 

lacking his due thickneſſe in the ſaid place, or for ſome other vynknownefaulr made 1n the ,.,q.cc 

caſting, doth there eaſily breake. Gunfourder, Tlike well of yourreaſons, but Ihaueyet © 

an other doubt which is this, that although a peece doth moſt commonly breake at the 

breeche where the powder 15,0r at the mouth, yet ſometimes it breakes in the middle of 

the concauity , and therefore I doe greatly delire ro knowe the cauſe thereof, Nicholas. 

The two caules of which I haue before ſpoken are generall cauſes, and commonly they 

cauſe all manner of peeces to ſutter generally in the ſaid two places more than in any 0+ 

ther place, bur befides the ſayde generall cauſes, we mull thinke and bfAeeue that ma- 

ny other cauſes may happen which not qQnely will cauſc any peece of Artillerie to ſuffer ce. 

more inthe ſaid two places, thatisto ſay, atthe breeche wherethe powder is, and at 

the mouth, but alſoin the middle parte of his concauitie. As for cxample ſake, if by i!l F:ampte, 

happe the pellet running along in the concauttic findes any little ſtone like vnto a wedge 

in fourme, or any other harde and little bodie , and that by chaunce the pellet runnes 

yppon that ſtone or bodie , it muſt needes bee that the ſameſtone or bodie thall let and 

hinder the moouing of that pellet , and thereby compell the pellet eyther to ſtaie in 

that place (which commeth to paſle when the pellet doth goe very ſtraightly or hardly 


bodie, makes a little leape ouer the ſame ſtone, and that may bee when the concauity - 
of the pecce is more wyder than the height or thickeneſſe of the pellet : and fo if by 
chaunce the pellet be let by that ſtone or bodie lyke vnto a wedge 1n fourme, through 
thatlert (the ſame being greate or ſtrong) the peece will be forced to breake. Andifrthe. 

ellet ſhall finde that ſtoneor bodie in the beginning of his way, the peece will breake 
in that end or part where the powder is: And itthe pellet ſhall inde that ſtone or bo- 
dic inthe middeſt of the concauitie, the peece will by reaſon breake in the middle part 
of that concauitic : And if the pellet ſhall finde that ſtone or bodie neare vnto the 
mouth of the peece, then it will breake at the mouth : But it by chaunce the peller 
ſhall have roome to paſſe vppon that bodie, then in his paſſage (as before hath bene 
ſayde)it will of neceſlitie leape vp, and thereby ſtrike the yppermoſte parte of the con- 
cauitie of the Peece, and rebounde againe to the grounde or vndermoſte parte of the 
ſame concauitie . The which ſtroke and rebounde cannot bee of {© little force , bur 
that it isable to cauſe the peece for to breake in thatplace, and this is one of the acci- 
dentall cauſes which is ablc to breake a peecen any place. Alſo when apellet is not e- 
quallie rounde, oris in oneparte more higher than in an other, the peece will fome- 
times breake about the mouth . Alſo a peece made of Braſſe mertall being made verie iy 
hotrte by often ſhooting init, is moreaptto breake than when it 1s colde. For the braſſe —_— peece he 
mettall is of ſuch nature as that being hotte, it will ſoone breake . Alſo by how much the _ —_— | 
more higher you doe ſhoote with a peece, by ſo much that peece doth ſuffer more than with ſhooting # 
any other peece with which you docſhoote leuell. Alſo in caſting of the peece there may is aptzo breke, | 
be cracks and holes made in the ſame,in part not to be perceaued by our ſen- You may leame by rea- | 
ccs, andin part manifeſt , but being within the peece wee cannot ſee them, ding the 43. Chapter of 
and thereby the peece is more weaker in that place thanit ſhoulg bee, and — to knowe | 
yppon this occaſion ſometimes without any otker particuler accident, the 770 mags | 
peece breakes in that placewhether it be atthe tayle, or atthe mouth, orin the concauitic of any ——_ 
the middeſt, | peece of Artullerie, | 
D 3 Sometimey 


7 Spaync, 


as THE FIRST BOOKE 


Sometimes alſo the concauitie of the peece is not made preciſely in the middeſt of the 
mettall , but goeth more to one fide thanto an other, whereby the metrall vppon the one 
ſide of the peeceis more thinner, and vpponthe other ſide more thicker than it thould 
be, and therefore vppon that ſide where the mertall is more thinner and weaker than it 
ſhould be,the peece doth ſometimes breake: Andthisis as much as I can tell you concer. 
ning the cauſes which do make a peece to breake. Gunfounder. You haue at large ſatil. 


fied me in all my doubtes. 


The 2. Corollarie. 


Lthough Yannuccio Biringuceio in his Pirotechnia calleth them yers which ſay that 
A they can tell how to make Gunpowder that ſhall make no noyſe when it is ſhotour 

of a gunne, and affirmeth thar it is a thing impoſlible to be done with any peece 

of Arullerie, or with any potgunne of elder, out of which boyes vſc to ſhoote paper 
and ſloes, becauſe (as before in the precedent Colloquie hath bin ſaide)the exhalation of 
winde that is within the concauitic of a gunne by breaking the aire which without the 
mouth of the Gun reſiſteth the ſame,doth cauſe the gunne in his diſcharge to make a roa- 
ring ſound, yet I doe belecue thatſuch Gunpowder may bee prepared, for I hauereadin 
alcarned and creadible Author that the ſame kind of gunpowder hath bin made,and that 
Ferare of Fer. A Dube. of Ferrara was the firlt inuentour of the ſame gunpowder which (as my ſaide Au- 


EF 


rarie isa Citic thour ſaith) is of ſo {mall a force, as that it will ſhoote a pellet ſcarce 12. paces trom the 


in !ralic,and 
alſoiris a pro- 
montoric in 


mouth of the gunnne : But to theend that no ill minded man ſhall doe hurt with the ſame 
vnneceſſaric and vnlawfull kinde of Gunpowder by any thing that ſhall be by mee written 


_ , 1 will not heare name my ſayde Authour, nor teache any perſon to make the 
e 


The 3. Corollarie. 


N ſome places at ſometime it may happen that it ſhall be thought a needefull peece 
of ſcruice to breake greate peeces of Artillerie, wherefore by occaſion of that which 
hath beene declared in the precedent Colloquie , I will heere faye vnto him that is 
delirousto learne,that this ation may be performed with ſmooth yron wedges,which 
Iwould haucſo madeas cuery of them ſhould be a foote in length, andar one end thinne 
like an edge of a knife,and atthe other end an inch thicke. For when one of theſe wedges 
ſhall bee thruſt into a peece charged with powder and pellet, and the thin end of the 
wedge put invnder the pellet, it muſt necdes bee a letto the moouing of the pellet,and 
make the pellet ſticking faſt within the peece by reaſon it cannot by any meanes paſſe 0- 
uerthethickeend of the wedge,to breakethe peece although it was charged withno more 
powder than his ordinary charge . Alſo if you will charge any greate pecce of Artille- 
ne with afull charge of ſuche gunpowder as I doe teache you to make in the 16. chap- 
_ mine Appendix and hauc marked their with the numberof 1 3 you ſhall breake the 


Alſo you may breake any great pecece of Artilleric in what part thereof you will after 


this manner . Lay the Peece in a furnace vpon yron wedges or vpon ſtones of £ foote in 


height, and make a good fire of coales vnder and rounde about that part of the peece 
where it ſhall be broken: Then bloe the fire with apaire of belloestill you have made the 
peece very hotre, and after you haue ſo done, take the peece out of the fire, and with an 
yron hainmer ſtrike hard ypon the hot part of the peece,and by ſo doing you ſhall breake 
the ſame peece inthat yerie place. Likewiſe you maic breake any great peece of Artilleric 
thus.Make inthe ground aditch ſomewhat longer than the peece which ſhall be broken, 
and in the bottome of this ditch cut atrencheſo long as that parte of the peece which 
ſhalbe made hot: Fillthis trench with coales, and laie the peece which ſhall be broken vp+ 
onyronwedges orſtones of halfcafoote in heightin the ditch,fo as the peece in that part 


which 
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which ſhall be made hot and broken, may lie dire&ly ouer the ſaid trench : then having 
couered the Peece in that part, which ſhal be made hot and broken, all ouer with coles, & 
made a wall of ſtones,or ſome other thing roundabout it (1 meane the Peece) ſo as men 
may worke ypon it, put fire to the ſaid coles, and with bellocs bloe thefire tillyou haue 
made the Peece very hot : this dohe, lift the Peece yp out of theditch, and with an yron 
hamer ſtrike hard vppon the hot part of the Peece tyll you haue brokenit there : which 


you ſhall quickly doe. 


T he 23 ( olloquie. 


How it may be knowne whether a Peece which was ener diſcharged or ſhot in, will ſhoote right wppon 
4 marke,or wide,or a ſcue from the marke vnto which the lenel (hal be giuen : And how if a Peece 
of Artillerie be more thicker vppon the one ſide than vppon the other, the concauitie of the peece 
is not right in the middeſt of the mettall. And how if a peece be more thicker vpon the one ſide than 
pon the other the ſame peece will nor ſhoote his pellets foorth right but alwayes awry towardes the 
thicker ſide of the metrall : « And how you may know the thinneſſe and thickneſſe of the mettall in 


any part of the concauitie in the peece, 


Guufounatr. 
Interlocators } 
Nicholas Tartaglia. 


Vafoundey, Ts it poſsible that T may perceiue whether a Peece which is newly laid vpon + 
his carriage & was neuer ſhgt 1n,wil ſhoote right, wide,or aſcue? Nich. Your queſtion 
in ſubſtance 1s no more than this, that you would knowe whether the concauitic of that _ 
Pcecedothlic right inthe midſt of the metrall orno: & if it doe notlie inthe midſt ofthe 
mettall that you would vnderſtande how or towards what part of the Peece that conca- 
uitie doth goe, which as I thinke may without any difficultie be done; For I conſider that 
this isa thing which by diuers wayes may be ſearched out and knowne. Buttoſhewe you 
a way by which it may ſpcedilie and eaſily be done, you muſt geue me ſome reſpite tothink 
thereon. Gunfomnder. Thinke a while of it, for I haue asked this doubt of many which 
by their profeſs10n are Engenars,and haue not found any of them able to reſolue mee 
therein. Nicho. Ihaue conſidered of this matter, and perceiue thereby, that the ſayde 
thing may be done by many wayes, butto doethat thing ſpeedily and with (mall a doe, 


| oe <«< <—— hy - 
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you muſt take two ſtauts that are very right,or twolathes or rulers well planed,of equall Note. 
breadth,& more longer by one brace at the leaſt than the concauitie of the Peece is, and 

to thar part of thoſe ſtaues, lathes,or rulers which exceed in length the ſame concauitic Abraceis s 
you muſt faſten two other ſtaues, lathes, orrulers ouerthwart, which muſt be in length, meaſure in 
ſomwhat more than halfe the thickneſſe of the Peece at the taile,& ſet apart one from the V<nice which 
other almoſt a brace in meaſure, to the ende they may bee able to keepeaſunder the two Ra &2 
more longer ſtaues,lathes,or rulers inan equall diſtance. And afterwardes yot muſt put ofafoore of {| 
one of thoſe ſtaues or rulers into the concauitie of that Peece,ahd ſothe other ſtaffe or ru- the afsiſe of 
ler will be without the Peece. Nowe if you will know whether that Peece is more thicker E1g/and.. hi; 
of metrall in one place than in another doe thus. Lay that ſtaffewhich is within the Peece , a 
cloſe and right vnto the vppermoſt part of the concauitie, & then meaſure or cauſe ſome a peece is 
other to meaſure skilfully how farre the endor extreame part of thatſtafte which is with- morethicker 
out the Peece is diſtant from the mettall of the Peece. Afterwardes remoue ſomewhat the 9f mettallin 
ſaid ſtaffe or ruler which is within the concauitie to an other part thereof,and there mea- CO __ 
ſure againe with good aduiſement how farre the ſaid end of that ſtaffe is diſtantfrom the ec, 
mettall of the Peece,and in this ſecond place if the end of that ſtafte ſhall bee preciſely ſo 

much and no more diſtant from the mettall than it was in the firſt place , you may con- 

clude that the mettall in thoſe two places is of equall thickneſſe: but if that endof the 

ſayd ſtaffe thall bee in the ſeconde place farther of from the metrall than it was inthe firſt 

place,you may conclude that in this ſecond place the mettall is more thinner than inthe 

firſt place,and by ſo much more thinner as the diſtance from the mettall ſhalbe in the ſe- 
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44 THE FIRST BOOKE 


cond place greaterthanin the firſt place. Likewiſe ifby chaunce in this ſecond place thar 
end of thelame ſtaffe or ruler ſhall bee more nearer to the mettall than it was 11 the ftir(} 
place, then the metrallin this ſecond place 1s more thicker than in the firſt place. And 
in this ſort you muſt proceede from one part of the concauitic to an otucr part thercof, 
and from one ſide toan other ſide round about the Peece,and by ſo Coing you ſhall know 
whetheror no tlie concauitic doth goe preciſely or right in the middeſt gf the mettall, 
for if it bee founde that the mettall is of equal! thickneſle, you may conclude that accor- 
ding as the Peece doth ſhew, the concauitie isrightin the middeſt of the mettall.and thr 
the Pecce will ſhoote his pellets foorthright, and not awrie. And it by chaunce you finde 
the mettall ro be more thicker vpon the one ſide than vpon the other, you may conclude 
that according as the Peece doth ſhew, the concauitic1s not rightin the middelt of the 
mettall,and conſequently that the ſame Peece will not ſhoote his pellets foorthright, bur 
awrie towards the thicker ſide of the metrall : thart is to ſay, if that thickneſle ſhall bee 
vyppon the right ſide, the Peece will ſhoote wide towardes theright ſide ; And contrary- 
wiſe,if that thickneſſe ſhal be aſcue,as for example let ys ſuppoſe betweene the right (ide 
of the Peece, and the vppermoſt part of that Peece, it will ſhoote likewiſe aſcue : that isto 
ſay awrie vpwards,and yet towardes the thicker fide,and ſoit muſt be ynderſtood of cuc- 
ric other part of the Peece where the mettall is more thicker than it ſhould. be. But that [ 
may bethe better vnderſtood 1 doc here with breuitie ſet doyne for an example the ti- 
gure ofa Peece of Artillerie,and I will ſearch in that whether or no his concauitic doth 
lic right in the middeſt of the mettal, therefore Itake two ſtaues or rulers thar areſtraighr 
and equallasheere AB and C D areſuppoſed tobe, and to that part of thoſe ſtaucs 
or rulers which exceede in length the concauitie of that Peece, I doe faſten two other 
ſtaues or rulersa croſſe or ouerthwart which are ſomewhat more than halfe the thicknes 


of the Peece at the taile, and Iſetthem apart one from the other almoſt a brace in mea-' 


ſure to the ende they may be able to keepe a ſunder inan equall diſtance, the two ſtaues 
marked with theſe letters AB and C D, AndafterwardesI thruſt one of thoſe ſaves 
(which heerel will ſuppoſe to bee D C) into the concauitie of the Peece,ſo that it ſhall 


touche cloſe the vppermoſt part of that concauitic as it appearcth to doe in this fi- | 
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ouer the middle pointof the concauite in the canon of the Peece as you may readcin thetenth C o!loquie of this booke. 


ThenT meaſure or cauſe ſome other to meaſure aduiſedlie the diſtance betweenethe 
point A the ende of the ſtaffe or ruler, and the mettall of that Peece in the ſame 
place,and ſuppoſe thatthe ſayd diſtance is preciſely ſo much as is the ſhort line E. Then 


I doe remoue thoſe ſtaues or rulers to an other place or ſide of thePeece, and for your 


berter vnderſtanding hereof, I doc remoue them to the oppoſite part of that Peece as it 
doth appeare by the other figure,and in thar place I meaſurc or cauſe ſome other to mea- 
ſure the diſtance that is betweene the ſaide point A the ende of the ſtaffe, and the 
mettall of the Peece,the which 1will ſuppoſe to be as much as the length of the line F. 
Nowel ſay itthe line F be cqualltothe linc E, themerrall of that Peece is of equall thick- 
neſſe as well in the vppermolt partas inthe loermoſt part of that Peece, But becauſe in 
this caſe Idoe ſenſibly finde theline F to be longer thantheline E, thereforeI conclude 
thatthe mettall of thePeeceis more thicker aboue,than it is beloe,and that it is ſo much 
morethucker as the line F is longer thanthe line E, 

After 
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' ſhall ſeemeto be a fit pellet)will ſticke faſt inthe Peece,and by reaſon itwill not go downe 


OF COLLOQVIES. 


be 


After this ſortand maner I muſt proceede to the right ſide, and to the left fide, and to 
all the other partesor {ides rounde about the Pecce,noting alwaies the diſtances by lines 
for by thoſe lines, I ſhall know exaQlly the thickneſle and thinneſſe of the mettall roundt Note. 
about the concauitic of that Peece,and by thereaſons before alledged,I ſhall alſo know: 
towardes what way or ſide the ſaid Pecce wil ſhoote his pellets, which is the thing that wa; 
propoſed: Gwrfounder. You haue tolde me of a good and ſpeedic way whichpleaſeth me 


The 4 Corollarie, 


the metrall of that Peece,yet may the ſaid concauitic be taper bored : wherefore to 

know whether ot no a Peece of Artillery 1s taper bored you muſt prepare a Rammer 

head equall in height and compaſle to the concauitie in the Peece, and that being 
done,thruſt the ſaid Rammer head into the ſaid concauitic: for if itwill not go downe vn- 
to the touchhole, the Peece is taper bored in that very place where the Rammer head 
ſtickes, To know how much the Peeceis taper bored, makethelike proofe with a Ram- 
mer head of aleſſe height & compaſſle than the firſt was,& by making diuers proues after 
this ſort, you ſhal know how much the Peece in euery place of his concauitic is taper bo- 
red.Sucha Peeceasis ſo taper bored that his concauitie is wyder at the mouth than at the 
rouchhole, is to be miſliked, becauſe the Gunner may put intoit a pellet which/thoughir 


A Lthough the concauitie in a Peece of Artillerie doth lie right in the middeſt of 


vnto the powder breake the Peeceif it be not ſhot outin ſuchor like ſortas in the 27 
chapter of mine Appendix you are taught to doe the ſame. Alſo ſuch a Peece isto be miſ= Wnt 
liked , becauſe the pellet that ſhall goe downe tothe powder 1s ſo ſmall that it will Vt 
ſwaruc inthe deliuerance, & randge aleſſe ground than it would haue done, if it had bin '#, 
fitfor the mouth of the Peece. But ſuch Peeces as are not taper bored fron their mouthes 
downewards towards their touchholes till within a foote or a foote and a halfe of their 
touchholes,are not(as ſome ſay) tq bee miſliked, becauſe ſuch Peecesarethereby more 
ſtronger and by that meanes their pellets will goemore cloſer vnto the powder: yetthis 
can not bedeuied that the ladles for ſuch peeces muſt bee rounder bent, and that as the 
ſpunge which is fit for the mouth of one ſuch Peece will not goe within his concauitie 
ownetothetonchholeor bottome, ſo the ſpunge whichis fit for one ſuch Peeceat the 


bottome, will be too loe for the reſt ot his concauitie. 


The 24. ( olloquie, 


The cauſe and reaſon why the month of a hot Peece of Artillerie falling into a ſandie grounde, did 
drave a great quantitie of the ſaid ſandinto the concauitie of that Pecce. 

G WY founder 5 

Nicholas T artaglia. 


Unfonnder. Twill aske an other queſtion of you whichis this : one time as1 prooued 


Cs Peeces at Lio,it chaunced after I had charged and diſcharged one Peece ma- Ar Lis which | | 
| -. | - nic i5 place wid 


Interlecutors 1 


46 THE FIRST BOOXKE., 


In a mile of Venice, there is a Haven vnto nie times together that the mouth of the ſame Peece fcll into 1 
which yeercly on the Aſcention day ( 38 yery ſandie grounde,and that ſo ſoone as the mouth of the [1:e 


IR any, The thi | r uantitie of the ſam 
Hiſtory of Italy ſaith ) the Duke of Venice Peece was within the ſaid ground, agreat q ie ſame 


with the Scnate in theirbeſt aray vſerogoe 1and was drawneinto the concauitic of that Perce; nowe I as!.c 

for to throw a ring into the water, & there- of you the cauſe of that efte&? Nicho. A Gunnergid ONCE as kc 

by to take the Sea as their Eipowle, me thelike queſtionas it wil appeare inthe 21 Colloquie of this 
booke,for as your Peece drew into the concauitiethereof a great deale of ſande, {o his 
Peece drew into the concauitie of the ſame alittle dogge. Therefore I will anſwere your 
queſtion as I did anſwer his; thatis to ſay, a Peece which 1s diſcharged oftentimes roge- 
ther muſt needes waxe hot, and ſo ſoone as it waxeth warme,itis made thereby ſom what 
attractiue cuen asa cupping or boxing glaſſe,and by ſo much it is made more attraGiiue, 
as it is made morehot. Therefore it 1s no maruaile thatyour ſaid Pecce drew ſande into 
his concauitie, Gunfoxnder. I doc like well of this your anſwere. 


The 25 ( olloquie, 


How that lewell fight which is well placed vpon a handgurme to ſhoote at a marke tying leuell with the 
mouth of the ſame Gunne,andin « connenient diſtance from the ſaid Gnome, will not ſerue well to 
ſboote at a marke ſet on a height in a like connenient diſtance from the ſaid Gun: Aud how he which 
will (hoote in ſuch a Gunne that hath ſuch a lenell ſght at a marke lying lenell with his Gunne,avd 
in 4 Connentent diſtance from his ſtanding ,ought to take his lexe(l at the middle of that marbe - 

eAnd alſo how hee which will ſhoote in ſuch a Gunne that hath ſuch a lexell ſight at a marke ſet 
| ena heightjn alike connenient diſtance from hus landing, onght to take bis lenell ar the loeft part 
_ of that maarke. 
Schioppetiero, 
Interlocutors 
Nichalas Tartaglia. 


This worde Chioppetieto. 1 haue a Handgunne with a levell ſight ſo well placed thatif I doe ſhoote 
_—_— 43 inthe ſaid Peeceatamarke lying leuell with the mouth of the ſame andina conuenient 
in all other diſtance from my Peece,moſt commonly the pellet will ftrike in the middle of that marke 
phecet this although the ſaid marke bea very ſmall thing.Now I aske of you whether or no that level 
| bookefignify ght being ſo well placed will ſerue mee to thooteat amarke or ſome other little thing 
| _ OY, pied on a height in alike conuenient diſtance? Mich. Itis a manifeſt thing that the ſaid 
in an Harchi- 1euell ſight will not ſerue you ſo well tothoote ata marke eſpied ona height in alike con- 
buſe,Caliver, uenient diſtance. Schioppetiero. Wherefore? Nicho. Becauſc if you ſhoote at a marke ly- 
oranyother ing leuell1n a convenient diſtance,moſt comonly your pellet ſtrikes in the middle of the 
Handgunac. marke,and of neceſsitiEat the end of that diſtance,and in that place your viſuall line doth 
touch or cut the lineor way in which the pellet muſt poc. And becauſe in ſhooting ar 
markes efpicd on a height , the pellet doth goe much more by a right line,or by a leſſe 
croked line than the pellet which is ſhotat a marke lying leuell with the Peece,as hath bin 
ſayd before inthe ſecond Colloquie: therefore by how much the pellet ſhot at a marke 
on a height doth go more righter than the pellet which is ſhotat a mark lying leucl, by ſo 
much doth that way of the pellet come more nearer or ſooner to meete and cut your ſaid 
viſuall line,than the way of the pellet which is ſhot at a marke lying levell. Then making 
that interſeRion more nearer by ſhooting at a marke on a height,the thing at which you 
* ſhootewill be beyond that interſeRion,and fo the ſaid thing or marke beingart the ſayde 
Hrſtdiſtance,8& beyond that interſeRion,itis impolsible by reaſon of your ſaid leuel fight 
thatthepellet ſhall in thatcaſe ſtrikein the middeſtof the marke. Schroppetiero. 1 do nor 
well ynderſtand your reaſons,peither will I trouble you to make me vnderſtand them, for 
Ithinke you ſhould haue muca doe with me to make me perceiue them.But do you con- 
cludethar ifI ſhooteata marke cſpicd on a height &atthe ſame firſt diſtance, that the pel- 
letwillſtnke aboue that marke or ynder that marke? Niche. 1 conclude that there the 
pellet will lirike aboue the marke, for alwayes when the yilualline doth cut the way of 
ROE 1g = : I bo the 
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e pellet, and that the niarke or thing atwhich you thoote {5 bei hat i 1 

the pellet will ſtrike ſomewhat aboue the marke,&: by ſo much 9s pres wie — 
asthe ſaid marke ſhall be more farther offtom thatititerſe&ion. Schioppetiero. Certaine= 

lie you ſay true therein, for you ſhall vnderſtatd that T have in my time killed with my 
Peece _ little birdes, and my long experience hath taught mee to know that which 

now you hancrtold mee: therefore when I haue occaſion to ſhoote at any little birde ſit- 

ting 0n a heigth vpon atree within a conuenient diſtance, I take m y marke alwayes at the T_ 
fe ” - _ _ = "m_ the bird ſittes on a placelying leuel with my Peece,thenlT take 

ay _—_ ” on ciy atthe body ofthe birde , and by ſo doing Idoe ſeldomtimes miſſe 


= — 


qunegtpaty-———*—_—_—_—_— - 
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SQ ISRDS 


T he 2:6.Colloquie 


Haw that leael! fight which iswellplaced upon a handgunne to ſhoote at a marke lying lexell with the 


mouth of the gunne,and in a conuenient diſtance from the ſaid Gunne will not ſerue well to ſhoots 
ar a marke lying under the leuell of the Gunners eie, andin a like connenient diſtance from the 
feid Gunne : And how the Gunner which ſhootes in a Gunne which hath ſuch & leuell ſight at @ 
thing lying under the leuell of his eye,and ina conuenient diſtance from his ſtanding ought totaks 


his [enell at the loeſt part of that thing or marke. 


Schioppetiero. 
Tnterlacu 
Wn tata Tartaglia. 


Q(Himpetiers. I haue another queſtion to aske of you which is this : if ſhould ſhoot with 
my ſaid handgunar a markelying vnder the leuel of my cie,& ina conuenient diſtance / 
from my ſtanding, whetherorno will the ſame leuell fightſerue mee to ſhoote at the 
ſaid marke, which wil ſerue mee to ſhoote at a marke lying leuell with minecic, Imeaneg 
whether or no will the pellet ſtrike in the middeſt of that marke, or aboue that marke, 
or vnder that marke? MNicholas, It is manifeſt by the reaſons before alleaged that 
your ſaide leuell ſight will not ſerue you in that diſtance, for the pellet in that caſe 


will alſo hitte aboue the ſame marke. Schiopperiere. You aunſwere mee well, — 
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learned by fong experience, that whenſoever I thall ſhooteat any little bird ſitting in a 
.place hich 1s a4. theleuell of mine eye,to take my marke at the feete of the ſame bird 
43 I vſc to doe when I ſhoote at another bird ſitting on high vppon a tree or tower.and by 
ſodoing Idoe ſeldome times miſſe the marke. Nich, Iam glad that by your long experi. 
ence you can witneſſe the ſame to bee true which I by naturall reaſon without any praciſe 


haue ſpoken. 


oo” oo y 


EF POOF 


The 5 Corollarie, 


Ne Luigni (ollado2 Spaniard Ry with the precepts writtein the precedenc 


A Gunner Colloq uic teacheth his Readersto ſhoote at aloe marke lying within a convenient 
| —_—_ _ ; diſtance in this fort folowing:imbaſe,ſaith he, themnouth of your Peece till by pur- 
= pn > » ting your eie to the yppermoſt part of mettall in the greateſt circumference at the 


entdiſtance, Taile of the ſame Peece,you may ſeethat the vyppermoſt part of metrall, & the top of the diſ- 
oughttotake PAIT YPON the mouth © that Peece do lie in a rightline with the loe marke.This done, han g 
on leuclaboue a line & plummet ypo the vppermoſt part of merrall in the greateſt circumference over the 
wars Ge Cal mouth of the ſame Peece, &ecleuare the mouth of that Peece till the aid line and plummer 
> obo ſhall han without any bending cloſe _ the ſame mouth, and then luftering the Peece 
written, to lie at that eleuationyou ſhall ſee(as the ſaid Lajgns Collado hath writtE in the $0. chapter 
of his booke named Pratica manuale di eArteglieria) thatit will in hisdi (charge ſtrike the 

faid loe mark : which is contrary to the doctrine taught in the precedent Colloquie:wher. 


7 IEF" , 5 
_ - " _ "a Gauner to learne by his praftiſe in which of the two repugnant au- 


The 27. Colloquie 


when one which hath ſbot in a Handgurne at a marke tying lexel! with his exe, doth remone the (a; 
marke more fart her from him,becauſe he perceineth - through the fan of his lewell frdare 
pellet did bit aboxe the marke,and after he hath ſo done doth ſkoote apaine at the ſame marke,then 
the pellet at the ſecond ſbeote will ſtrike more aboue the mark than the other pellet aid as the firſt 
ſhoote. And bow it is no inconnenience but a connenient thing to doe hat which by reaſon muſt bee 


. one. 
EDS: - = Schioppetiere. 
, F Nicholas T artaglia. 
& oppetiero, Thave yerah other queſtion ro aske of you which is this. Hani 
os wood oajr leutll with mine eye, and percriued that the Selle the 
| aboue 
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pellet did hit abouc the marke, I remooue the ſaid marke to another place more farther 
of from my ltanding, orI goe backe with my Peeceto be farther of from the ſaide marke, 
nowe if I thall ſhoote againe at thatmarke,whether will the pellet ſtrike more aboue that 
marke,or more ynder that markethan it did at my firſt ſhoote? Nrcbo/25, Inthis caſe the 
peller will ſtrike at your ſecond ſhoote more aboue the marke than it did ar your firit 
thoote? Schiopperiero. It will doſoin deede,for it chauncedon a time that toproue how 
farre anew Handgunne would ſhoote leuell, I did ſhoote at a marke in a conuenient di- 
ſtancetrom my ſtanding ,and ſtrooke with the peller aboue that marke, wheru pon in hope 
to hit the middeſt of the marke, Iremoouved the marke about tenne paces farther trum 
my ſtandingatthe hirit ſhoote,and going backe trom the ſaide marke to that my {tanding 

lace, I ſhot againe, and at this ſecond ſhoote I ſtrooke with the pellet more abouc thar 
marke than I did at thefirit ſhoote,the which ſeemed tometo be a thing againlt ail reo- 
ſon, tor I thought then and doe thinke ſo ſtill, that by remoouing the marke toa place 
more farther of trom my ſtanding, the pelletſhoulde hit more loer than it did when the 
markeſtood more nearer ynto me : And theretore I pray vou ſhew vnto me the cauſe of 
this inconuenience. Nicho, It 1s no inconuenience buta congenicnt thing to doe that [*1529 incons | 
which by reaſon mult be done. and it would bee a great inconuenicnce to haue it as you Ee ita | 
chought itſhoulde be. For alwaies when a Schioppetiero or a Gunner ſhootes at amarke 1... | 
whichlieth from his Peecein a right line,and that by force or through the fault of thetwo that whict: ty 
level! ſights the peller hits abouethemarke,it is maniteſt that the viſual line cutres the reaſon mult 
way of the pe'let,and that the ſame interſe&ion which the viſual line makes in the way of Þ*< vc. 
the pellet.is within the marke, that 1s to ſay, betweene the Peece and the marke,as it doth 
appeare by the rcafons alleaged in the ſeuenth Colloquie, and becauſe for a very long way 
together by how much the marke at which you thoote is more beyond the ſaid interiecti+ 
on, by ſo much the pellet will hit more aboue that marke, therefore by remoouing the 
ſame marke ſomewhat father of from your ſtanding, that marke will. be likewiſe ſomwhat 
more remooued from that interſe&tion,and by ſo much as the marke ſhall bee remooued 
morefarther of (euen vnto a certaine limite) by ſo much the pellet will hit more higher or 
more abouethe ſaid marke : the ſame in effe& will tollowe if the Schioppetiero or Gunner 
will goe backe more farther of trom themarke. And all this which I hauetolde you muſt 6 
bee intended when the pellet hits aboue the marke through the fault of the two leuell Admonition, 
ſights,and not through the fault of him which ſhootes,for if it be by default of him which 
ſhootes, I meane it he in diſcharging the Handgunne doth make any moouing, and that 
thereby the peller doth ſtrike aboue,vnder,or wide of the marke, our reaſonsextend not 
to helpe that inconuenience, but to amend thoſe faultes which may be committed by the 
meanes of the twoleuell ſights which areſet'ypon the handgunne. Alſo you muſt ynder- ye. 
ſtand that the ſaid marke may be ſo much tranſported, and ſet ſo farre of from his firſt 
place, that not only the pellet will hit more nearer to the marke than it did at the fir{t 
ſhoore, bur-alſo ſtrike the ſame marke, as it doth appeare by the reaſons alleaged inthe 
end of the ſeuenth Colloquie: that is to ſay, if by happe the markeſhall bee tranſported 
and ſet ſo farre of as that it be put in the ſame place where our viſual: line makesaſecond . 
interſc&ion in the way of the pellet, without doubt the pellet will hit in the very middeſt 
of the marke as it hath been ſaid before in the 7+ Colloquie. Andit by chaunce the marke 
beenotputin that place of theſecond interſecion, but neare ynto it, then the pellet will 
not hit ſo preciſcly in the very middeſt of that marke,but nearevnto ir, that is to ſay,it the 
marke ſhall be put ſomewhat within the place of that interſetion, the pellet will ſtrike 
ſomewhar aboue the marke,and if the marke be put ſomewhat without that interſeQion, Norte, 
the pellet will ſtrike ſomewhat vnder the marke,as all this may eaſily be perceaued by the 
reaſons and pi&ure in the ende of the ſeuenth Colloquie. And the ſayd marke may beeal- 
ſotranſported ſo much from the ſaid ſecond interſection, as that the pellet can not come 
to'touch it, which by naturall reaſon is cali to be percetued, Schioppetiero, I doe well yn- 


derſtand your reaſonsand make great account of them, 


E The 


Norte. 


' Note. 
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The 28 (lloquie, 


reaſons and cauſes why a Schioppetiero which doth ſhoote in 4 Hanagunne at a marke lying le. 

: ”_ _ his _ ne" the Fit of his lenell ſights doth ſhoote vnder the marke, ſhall by re- 

moning the ſaid marke more farther from him and ſhooting at it againe ſtrike ſometimes more vn- 

der the [ame marke than he did before and ſometimes betweene the marke and theplace where the 
peller did hit at the firſt and ſometimes preciſely in the marke and ſometimes aboue the marke. 


TO 


Schioppetiero. 
Interlecutors 


Nicholas Tartaglia. 


gps: By occaſion of the aforeſaid queſtion an other thing commeth to my re- 
membrance,which is this : Iſhoote in my handgunne ata marke lying leuell with the 

mouth of my Peece, and tor that the pellet doth hit vnder the marke through the faulr 
ofthe two lcuell ſights, I doe remoue the ſame marke farther of from me, or goc backe 
from the ſaid marke, now if I ſhall ſhoote againe at that marke lying ina rightline with 
my Pecce,whetheror no will the pelletat the ſecond thoote hit more higher,ormorclocr 
than it did at the firſt ſhoote. 

Niche. In this caſe there may be diuers alterations becauſe the leuel ſight before at the 
mouth of the Peece may be of cquall height with the leuell ſight behinde ar the breech of 
the Pcece,and the (aid leuell fight before may bee more higher, and alſo more thorter than 
the levell ſight behinde: If then by chaunce theleuell ſight before vppon the mouth of 
the Pecce ſhall bee of equall heigth or longer than the leuell fight behinde vypon the taile 
of the Peece according tothe reaſons alleagedin the beginning of the ſcuenth Colloquie, 
by how much more farther the marke is remooued fro you, by ſo much the pellet wil ſtrike 
more loer. But if theleuell ſight before thall be more ſhorter than the leuell ſight behind 
and that by chaunceit is ſo much ſhorter than the other,as that your viſuall line doth cur 
the way of the pellet(asis declared in the ende of the ſcuenth Colloquie) in that caſe the 
pellet muſt needes at the ſeconde ſhoote ſtrike higher than it did at the firſt ſhoote, 
and yet that may be vnder the marke: that1s to ſay, betweene the ſaid marke & the place 
where the pellctſtrooke at the firſt bloe , and it may bee alſo preciſely in the midſt of the 
marke,& itmay bee alſo abouc the marke: For alwaies when the leuell ſight before is ſo 
much ſhorter than the leuell ſight behind2,as that your viſuallline doth cut the way of the 
pellet as before hath been ſayd,and thar in ſuch a caſe a Shropperiers or Gunner doth ſhoot 
ata marke lying leuell with his Peece,& through the tault of the twoleuell ſights, and not 
through any ſault in himſelfe doth hit vnder the marke, it is manifeſt that the interſeRi- 
on which the viſuall line makes in the way of the pellet, by the reaſons alleaged in the 
endeof the ſeucnth Colloquie ſhall be beyonde the marke : that is toſay,themarke ſhall 
be betweene the ſaydiinterſeRion and him that doth ſhoote. And therefore if the place 
to which the marke ſhal be remooued be within that interſeRion,of neceſsitie the ſaid ſe- * 
cond bloe will be vnder the marke,and yer 1t will be more nearer to the marke than the 
firſt bloc was : thatisto ſay,it will be between the marke & the firſt bloe.But if themarke 
be remooued to the very place of the interſe&ion,thepellctat the ſecond ſhoote will hit 
preciſely in the middeſt of the marke, thart is to ſay, in the marke which lyeth ina right 
line with the mouth of the Peece. Bur if the marke be remooued by chaunce beyond the 
ſaid interſetion, the pellet at the ſecond ſhoote muſt needes ſtrike aboue the marke , and 
It will ſtrike ſo mnch more aboue the marke vnto a certaine limite, as the marke is more 
remooued beyonde the (aide interſeRion as in the ende of the precedent Colloquic hath 
been ſayde. But if the leuel! ſight before be ſomewhat ſhorter than the leucl! fight behind, 
and thatthe ſhortneſſe thereof bee ſo little, as that it is not able to cauſe your viſuall 
linetoioyn aloe with the way of the pellet, yet in this caſe at every remoouing of the mark 
thepellct wil hit ynder the mark,and this notwithſtanding the pellet at the ſecond ſhoote 


may 
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may hit abovethat place, and vnder that place, and alſo in the very ſame place where the 
let did ſtrikear the firlt ſhootc. For it the marke at the firſt ſhoote be by chaunce ſer 
inthe place where your viſuall linc pailcth moſt neareſt ro the way of the pellet/as hath 
becn declared in the e1ght Colloquic) and is atterwardes tranſ ported beyond thar place, 
without doubt the pellet will itrike at the iecond ſhoote more vnder than it did at the 
firlt ſhoote : The ſame followeth when the marke is ſet beyonde that place , bur whenthe 
marke 15 {et at the firſt ſhoote within that place where your yiſuall line patleth moſtnearcſt 
rothe way ot the pellet , that 1s to ſay, more neare vnto you, and isatterwardes remoued 
for theſecong (hoote more nearer to that place, the pellet will ſtrike ar the ſecond ſhoote 
11gherthan it did at the firſt : and yet that bloe will bee vnder the marke : that is to ſay, 
the pellet will ſtrike betweene the firſt bloe and the marke. But when the marke is remo- 
ned without that place where your viſuall line paſſcth moſtneateſt to the way of the pel- 
let,it may be removed (o little without that place,as that the ſecond bloe will be betweene * 
the firſt bloe and the mark, and it may be remoued ſo much withoutthar place,as that the 
ſecond bloe will be vnder the hit bloe, ad it may be ſoproportionally remoued withour 
the {aide place, as tnat the ſecond bloe will hit preciſely in the place of the firſt bloe,and 
allthis will appeare very plainely to h:m that doth conſider well of the figure in the eight 
Colloquie. But whcn the Jevell ſight betore hath his due and conuenientſhortrnefle in 
teſpe& of that lene] ſight which is bchind, the which thing happeneth very ſeldometimes: 
that isro ſay,that the viſual] line doth preciſely touch and not cut the way of the pcller, 
then if in ſuch a caſe any Schtoppetrero or Gunner ſhall ſhooteat any marke vppon a right 
line, & by meanes of the ſaid two leuell ſights,and not through his owne taultſhall ſtrike 
with the pellet vnder the marke, it may be by thatwhich hath been ſpoken and declared 
irithe ninth Co!lcquie thar the faid marke is both within ahd withour the touch of thoſe 
two hnes, for the marke being ſo within or without that touche,the pellet alwayes ſtrikes 
vnder the marke as may beecafily perceaited by the figure in the ninth Colloquie. But 
when thefirſt bloe is much vnder the marke,it may beeadiudged that the marke is with- 
outtheſayde touche, for the marke bcirig withinthe ſayd touche, the peller cannot hitre 
yery loe by the reaſons alleaged in the ſaid ninth Colloquie. And ifthemarke being with- 
outtheſayde touche, be ſet more without the ſame touche, certainelie the ſecond bloe 
will bee muche ynder the firft bloe. Bur when the marke being ſet withinthe ſaid rouch 
isremouedto a place more farther, it may happen that the marke in the ſecond place is 
within that touche, and it may bec intke'vefy touche, and it may bee alſo without that 
rouch. If the marke then in the ſcconde place bee {ct within that touche, the ſecond bloe 
will bee abone or higher than the firſt bloe, and yer it will be vnder the marke : thatisto 
ſay, it will bee betweene the marke and the firſt bloe, But if by chaunce themarke inthe 
ſecondeplace bee ſct in the veric point of the touche, the ſeconde- bloe will bee preciſe- 
lie in the middeſt of the marke ; Bur if the markein the ſeconde place bee ſct without 
the ſayd tonche, it may bee ſo much without the ſame, as that the ſeconde bloe will bee 
loer than thefirſt bloe, and it may bee alſo ſo little without that touche, as that the 
ſeconde bloe will bee higher than the firſt, and yet it will bee vnder the marke : thatis 
to ſay, betwecne the marke and the firſt bloe . And it may bee fo proportionallie 
without as that the ſeconde bloe will ſtrike preciſely in that place, where the firſt bloe 
ſtrooke. | | 
Schioppetiero. Your reaſons haue done me much good,forI beginne now tovnderſtand 
them, and where I had thoughtto haue made an ende of my queſtions, your argumentes 
have brovght new doubtesinto my minde, ſo that if I ſhall nor be tedious vnto you, 
I will deſire you to reſolue mein them. Nicholas. Proccede for by ſo doing you ſhall nor 


be tedious ynto mce. 


T he 2.9.Colloquie 


T he cauſe why a Schioppetiero or a Gunner when he ſlandes neare vnto a marks tying lenell with 


his 6ie,i5 more apt with enery ſort of lenel ſights to ſtrike that —_—_ to make a faire ſhoote : the 
| L2 | ans 
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ſame than when he ſlandes more farther from the ſaid marks * And how hee which will ſheotc at a 
little marke tying very neare vnto him ought to take his lenell at ſuch a height as that the month 


of his Peece may coner the ſame marke. 


Schioppetiers. 


Interlocutors , 
Nicbolas Tartaglia. 


joppetiero. 1 perceive by your arguments before alleaged, that your opinion is if the 
See marke 4 I Ano be om ſet in rhe point where my viſuall line meetes 
with the way of the pellet, that 1 cannot ſtrike the ſaid marke in the middeſt, the which 
thing on the one part as I conſider muſt needes bee truc by naturall reaſon, ſo on the 0. 
ther part my longexperience cauſeth mee to thinke otherwiſcof the ſame. Bur before 1 
doc tell you 1n 64 part thatagreeth not with my experience, I will deſire you to open 
this doubt vnto mee : whence commeth it thateuery Schioppetiero and euery Gunner ge- 
nerally the more nearer he ſtandes vnto a marke lying leuell with his Peece, the more 
apt hee is with cuery ſorte of leuell ſightes to ſtrike in the marke or to make a faire 
ſhoote. 

Nicholas. To open your doubts concerning all ſorts of difterences which may happen 
inthe two leuell ſights, will firſt beginne with this : when by chaunce the leuell ſight 
before is preciſely of the ſame height that the leuel! ſight behinde 1s of, I meane when che 
leuell ſight before is equally ſo high as theleuell ſight behinde,then by how much he that 
ſhootes ſtands more nearerto the marke,by ſo much he ſhall be more apt to ſtrike inthe 
marke or to make afaire ſhoote,and thiscommeth to paſſe through two cauſes. The firſt 
of them is for that alwayesas before hath been ſaid inthe ſeuenth Colloquie, that Hand- 
gunneor Peece will ſhoote vnder the leuell marke, and the bloewill be by ſo much more 
vnderthe marke,as he which ſhooteth is more farther from the marke : and contrariwiſe 
by how much he which ſhootethis more nearer to the marke, by ſo much the bloc ſhall 
bee the leſſevnder the marke, andtheloeſt Rroke which may happen in thelike caſe thall 
be when he which ſhootes ſtandesſoneare vnto the marke, as that the ende of the leuell 
ſight beforedoth as it were touch the ſaid leuell marke : and the bloe which ſtrikes leaſt 
vnder the marke is about ſo much ynder, as is that diſtance which is betweene the ex- 
treamesor endes of the levell ſights and the concauitie of the Peece, which may be alittle 
morethan the thickneſle of themertall of the Peece atthe breech, which in a Handgunne 
may be neare ſo much as the thickneſſe of one finger, and ina great Peece, ſomuch more 
asthe Pecce ſhall bee more thicker of metrall atthe breeche: and although the pelletſo 
ſoone as it is gone out of the mouth of the Handgunne or Pcece doth goe continually de- 
clining downewardes as hath been ſhewed in the thirde Colloquie, yer in that little time 
while the pellet may be ſcene, his ſaid declining ſhall not be ſenſible, that is to ſay, it ſhall 
not with oureyes bediſcerned. Therefore in a ſhort way by reaſon of the ſaide leuel!l 
ſightes that Handgunne may hit a little mote ynder the leuell marke than the thick- 
neſſe of a finger , which before hath been ſpoken of , I ſay by meanes of the leuell 
ſightes, and not through the faultof him which ſhootes, for the faultes ana acciden- 
tall cauſes which may chaunce throngh his faulte that ſhootes , are not com prehens» 
ded within our Argumentes . And this is the firſt cauſe why a Schioppetiero and alſo 
a Gunner when hee ſtandes neare vnto the leuell marke, and ſhootes in-a Peece thar 
hath his leuell ſight before of equall height with the leuc!! ſight behind, is more apt to 
firike in themarke, or to make afayrer ſhootethan when hee ſhall Rand morefarther of 
from the ſayde marke : And by the ſame reaſon, the like wyll happen when the leucll 
ſighte before is ſomewhat longer than the leuell ſight behinde, forin ſuch a caſe as hath 
been ſayd in the ſeuenth Colloquie, the Peece will alwayes ſtrike vnder the level! 
marke, and by ſo much the more ynder, as he which ſhootes ſhall be the more farther of 
fromthe marke,and the bloc in ſuch acaſc ſhalbeatthe leaſt ſo much loer than the mark, 
as is the ſpace berweenethe top of the leuell ſight before, and the concauitic of that Peece 


or 
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or alittle more, the which loneſſe when the markeis as hath been ſaide very neare to the 
mouth of the Peece, may be little more than the thickneſle of a finger. Burin an equall 
diſtance the bloc will be alittle more loer than is the ſpace betweene the toppe of the le- 
uell ſight before, and the concauitie of the Peece, eſpecially in a very ſhorr diſtance : $0 
that this is the firſt cauſe as hath been ſayd why a Schiopperiero and alſoa Gunner when he 
ſtandes.neate vnto the marke lying leuell with his eye, and ſhootes in a Peece that hath 
hisleuell fight before ſomewhat more higher than theleuell ſight behinde,is more apt to l - 4 
ſtrike in the marke,orto makea more fairer ſhootethan when hee ſhall ſtand more farther 85 
of. Bur beſides this firlt cauſe Ithinke that euery Gunner and Schioppetiero doth perceiue Note. My, 
by naturall reaſon an other cauſe,which is this, that alwayes when he is very neare to the a 1 
marke at which he thootes, he muſt not take his leuell at the very marke, But ſomewhat Vh<n 2 Guny Wh 
aboue the marke,for he ſhould by naturall reaſon vnderſtand,that the yppermoſt ends of \*..< 51... 
the two leuell ſightsare above the mouth of the Peece out of which the pellet flies : and markehe mull#i* 
by ſo doitg he thall amend that little error before ſpoken of, which he wil otherwiſe com- take his leuel 1 
mit in ſhooting vnder the marke,& make himſelfe moreaprto ſtrike preciſely in the midſt {omewhar 8; 
of the marke And thercfore I ſay when the lenell ſight before is of equall height or ſome- — F/ 
what more longer than that behind,thenthe Gunner and Schiopperiere(for the reaſons be- * 'S 
fore alleaged)by how much the more nearer he ſtands tothe mark, by ſo much heis more 
apt toſtrike the markeat which he ſhootes,or to make a more. fairer ſhoote, Muchmore 
by the ſaid reaſons the very (clfeſame thing will come to paſſe when the level! ſighr before 
as fomewhat ſhorter than the leuell ſight behinde , and more ſhorter, or hor ſo ſhort as it 
ſhould be:tor in any way you wil.as letit be loer,therethe viſual line commeth to be more 
nearer to the wayorline in which the pellet goeth, and continually commes more nearer 
vnto it,vntil it cutteth, toucheth,or paſſeth.morenearerto the way of thepelletthan it did 
inthe two former poſitions of the leuell ſights. For in the ſame, the faid viſuall line doth 
goe from the way of the Pcllct, and in this continually it commes more nearertothe way 
of the pellet. vntill it commes to the aforeſaid place: And althoughalſo in this ſecond po- 
ſition of thelevell ſights, by how much more.the marke which lyecth leuell with the Peece 
ſhall be wichin that place where the viſuall tive doth:meete with the way of the peller, or 
within that place where ir paſſcth neatetothar wayor line in which the peller goeth, by 
ſo much the ſtroke ſhall be more loer as it hath been declared in the ſeuenth, eight, and 
ninth Colloquies, and. yet that loneſſe may bee butlittle as harh been alſo ſayde inthe 
ſame Colloquies. For the moſt loneſle that may.be there, is the ſame which was the grea- 
teſtin the other two firſt : thatis ro ſay,when the marke whichlieth levell with the pecce 
I very neare vnto the leuell ſight before, I meanethe leuell ſight vppon the mouth of the 
Handgunne or Peece, the which in a Handgunne can bee little more than the thickneſſe 
of one finger as before I have declared.:Then in a Handgutine whoſe mouth is laide very 
neare tothe marke, the greatcſt loneſle is little more than the thickneſle of a finger, but 
the marke being ſomewhat farther of from the mouth of the Peece it muſt needes be that 
the bloe ſhall not be ſoloe vnder the marke as thethickneſſe of a finger, and it ſhall bee 
by ſ6 much leſſe vnder the marke, as it ſhalbe morefarther from the mouth of the hand= 
gunne, ſo that it be not beyond the ſaid interſetionor touch which the viſuall line makes 
intheline or way of the pellet, or beyond the moſt nigheſt part thereof, Then the marke « 
being at the leaſt renne paces from the mouth of the Handgunne, the loneſle of thax "Fe 
ſtroke will bee ſcant ſenſible. Beſides this as hath been before ſayde,when he that ſhootes 
is very neare ynto the marke at which he ſhootes,I thimke that by a certaine natural diſcre- 
tion he doth not take his level preciſcly inthe midſt ofthe marke,butalittle thing aboue: 
for he ought ro know by naturall reaſon as before hath been faide, thatthe "—_— of the 
two [eel] ſights are ſomewhat aboue the mouth of the Handgun our of which the pellet 
flieth,znd by ſo doing(asIthinke he doth, he ſhal amend thatlitrle error which the pellet 
would comit ip ſtriking vnderthat mark: & for theſe two cauſes that Schioppetiero or Gun 
ner with that kjnde of lcuell ſights generally ſhalbe more apt to ſtrike the marke et ina 
place neare ynto him,or to makeat itafairer ſhootrhan he (hal do with the two firſt kinds 
of leuell ſights of which I ſpake inthe beginning of this Colloquic. Forin that kinde of 
levell ſights the viſual line by a greatſpace goeth as 1t _ ioyned or little a 
| 3 
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the way.of rhe And therefore in all that ſpace which is betweene the mouth of rhe 
handgunne and tht place where the viſual line doth mcete with the way oor line in which 
thepcller doth goe,or where the ſaid two linesare moſt neareſt,hee is nor { ubic& as it were 
tocommitany error forthe reaſons before alleaged by meancs of the leucll ſights. Sc/1-p- 
petiero, You have fully ſariffied me with your reaſons, for of the one part Iaftirme by thoſe 
reaſons which you haue alleaged jn the precedent Colloquie,thar it 1s impoſlible to lirike 
a marke which lyeth leuell with the mouth of the Peece , when that marke is not preciſely 
inthe pointe of theinterſeRion,or inthe touch of thoſe two lines meeting together: that 
isro ſay,of the viſuall linc,and the line or way in which thepclict doth go. And of the 0- 
| ther part it hath ſeemed to me through my longe experiencethar it ſhould be otherwiſe : 
| for I haue ſhot in my handgunne and killed therewith many litle birdes, of which ſome 
haue ſtoode in a competentlonge diſtance from me,and ſome of them haue ſtoode bur in 
a meane diſtance from me, and ſome other of them haue ſtoode-very neare vnto me. The 
whichthing would not ſo haue chaunced if ithad bin ſoas I didat the firſt ſuppoſe it to be. 
For if the leuell ſights ypon my handgunne be fuch as will make my viſuall line to meete 
with the line and way of the pellet, it isto bee beleeued that it dorh ſoalwaics as it were in 
one and the ſelfeſame diſtance,cſpecially when Iſhoote after one ſorte, and charge alwaies 
inone and the ſclfeſame maner. And thereforethe thing being ſo,it 1{hoote more ground 
or lefle ground than that appointed and determinate diſtance,it wil be impoſiible ro ſtrike 
the very miſtdeſt of that marke which lieth leuell with the Peece: But this (as betore hath 
ee. bin ſaid) isalready founde by experience to be otherwiſe, that is to ſay, it hath'bin myhap 
ben you wil oftentimes in a common diſtance,and in a meane diſtance,and in aſhort diſtance, and at- 
hoote ar any fr oneand the ſelfeſame ſorte, to ſtrike with my handgunne in the very middeſt of the 
ile marce marke,the which thing cauſed me to doubt thereof, but now you have made me to vnder- 
which is very ſtand very well all that Idoubted of, andeſpeciallyfor that when I ſhot at anylitle birde 
| apa which was very neare vato me, 1didalwaics vic (as _ haue ſaid) totake myleuell at ſuch 
eucll arſuch a a Heightas the mouth of my handgunnedid coucrthelitle birde, whereby 1did ſeeldome- 
zeight as that Fimes Wille the marke. Necbolas. It pleaſerhme well that yourlonge experience can wit- 
he _ of mecfſethe ſame tobe true, which bynaturall reaſon and geomerricall ſkill 1did thinkein 
—_ cover che MY inde ſhopld be fo. Schiopperiere.You have made meto vnderſiand well all thatI doub- 
nemarke, ££d,yet by thinking ypon your arguments, a nwe matter is come into my minde which I 
feare to tell nto you, for thatIwill not bee trubbelſome, Nicv. Say on, you ſhall not be 
trubbelſometo me for Idefire to heare it. | 


The 30 ( olloquie, 

The reaſons and cauſes why a Schioppetiero ſbvoting oftentimes together in 4 gone at a 
marke lying lenel|with the mouth of his Peece and not far from him, may ſometimes ſtrike much 
abone that marke and ſometimes much wnder that marke, and ſometime: wide from that mark, 
and ſometimes in that marks. eAlſo the cauſes of error; which maybe committed m ſhooting with 
—_— : and by howe much the marke is more nearer tohim which ſrootes by ſo much bee 
which ſbootes is more likg to ſtrike the marke,or to make « faire ſhoote at the ſame. 

| CSchioppetiere. | 
Interlocutors 3 5 
Nicholas Tartaglia. 

Y (iogpetiere, In your arguments vpon the precedent queſtion you hane ſhowen with ve- 

_ Iy good reaſons that a Schioppetiero ſhooting at a marke neare vnto him, is alwaies ſub- 

1eQroſtrike vader the marke, that isto ſay,more loer than the marke, and thatthe ſame 

_ can not exceede the thicknefle of afinger orlitlemore, but Thaue ſeenemany 

- aich by ſhooting oftentimes together in one and the ſeclfeſame handgunge at a marke 

96.5 verylar from them, hane atſomerimesfirooke much aboucthe marke, and ar 

—_ = hor —_— — rery wide,and at ſometimes in the marke: ar” 

« a3n tome1tisrc 
youre ; "ht « ſecmethto me GIS toall the reaſons 0 


Niche- 
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-. Niche, You muſt ynderſtandrhatall theerrours whichmaybe committed in ſhooting 
'with a haudgunne come ot ſundry cauſes: For ſome of thoſeerrors are committed onely 
by the meancs of the lcucll fights, and ſome ofthoſe errors are committed onely by the 
fault of him that ſhootes, and ſomeof thoſe errors are committed through rhe fault of 
the one and of the other:thar is to ſay, bythe meanes of the lenell ſights and of him that 


ſhoots. Theerrors of which we haueſpokenin our former arguments are ſuch asare only Admonition. | 


committed by the meancsof the leuell ſights, withont ſuppoſing that hee which ſhootes 
goth commutc any fault or error (as oftentimes before hath been declared) therefore the 
errors which doc ſimply come by the meanes of the lenell ſights;haue in them a rule and 
meaſure as before in their proper places hath been declared. But the errors which doe 


ſimply come by the fault of himthat ſhoores, haucin them no order nor rule: for the Nore. 


moltpartot thoſe errors are committed by ſome mouing, which hee that ſhootes in the 
Handgunne doth make after he hath taken his leucll, or indiſcharging the Handgunne. 
For cuery mouing how little ſocuer it be which 1s made in that inſtant time when the 
Handgunne is diſcharged, may cauſe greaterror atthe mark which lieth leuel or in a right 
line with that Peece. And theerrortherewill be by ſo much the more greater,as the mark 
ſhal be more farther of trom him which ſhootes: 4 | 

-may happen by drawing of breath,or by beating ofthe pulſe,or by ſhaking of the hande 
hath for it no rule, and therefore when the marke is preciſcly in the pointe where 


he viſuall line doth meete with the line or way of the pellet, then by reaſon of the leuell 


ſights , hee which ſhootes ſhould ſtrike preciſcly inthe middeſt of the marke, yet neuecr- 
theleſſe the handgunne being mooued, the Schioppetiers is ſubieR to ſtrike aſwell aboue 
the marke, as vnder the marke, andalſoto ſtrike wide of the marke,aſwell ypon the right 
ſide as ypon the left ſide, and he may alſo by chaunce ſtrike the markein the middeſt:and 
all this may happen when the marke is within or without the meeting of the faid two 
lines: but when the marke is without the meeting of the ſaid lines, the {aid errors will be 
more greater (by reaſon of the longe diſtance which is betweene the marke and him that 


Jbootes) than they will beewhen the marke is within the —_—— thoſe lines, for then 
he which ſhootes is more nearer tothe marke. Andin truth by howe much the marke is 


more nearer to himwhich ſhootes, by ſomuch every kinde oberror will be the leſſe, and to him which'}# 
therefore he which ſhootes is by ſo much moreſubic& to firike inthe marke, or to make ſhootes, by ſo'} { 
a faire ſhoote as hath bin ſaid intheprecedent Colloquie. Andalſo he is ſubie&to all —_—— ſ: 
thoſe ſame accidents which come when their is any fault in theleuell ſightes, that is to ;, ure 
ſay,by the moouing of the ſaid _—_— heis ſubic& to ſtrike afwell aboue the marke, ftrike W 
the marke. Alſo hee isſubieR to ſtrike preciſely in marke,orro' Þ? 
the middeſt of the marke, for the moouing of the handgunne may by chaunce bee _— ire Yi 


as ynder the marke, andalſowideo 


ſuch, that it will remedy the faulte of the leuell fightes and cauſe him which 
ſhootes to hit the markeinthemiddeft : But he ſhall doo ſo onely by 
chaunceand not by any ſkill, Schioppetieros. You haue ſpoken 


cough, for by your arguments doo perfedly vnder- 
We ſtandall myſaid doubtes, 


The ende of the firſt Booke of Colloquies, 
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rthe mouing of the Handgunne,which Note, 
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I EL TR LN LITYIOL, 
The ſecond Booke of Nicholas T artaplia his Colloquies 


concerning the variable ranges meaſures,and weights, of lea- 


den, yron, and marble ſtone pellets,tranſlated out of Italian into Engliſh, by Cypries 
Lucar Gentleman, who hath alſo augmented the volume of the ſaide Collo- 
vies for the benefite of his R eaders,with the Contents o o/lequic, 
yo _—_— the ws and Table,thar are 4 Tee 4 F 
the ſame yolume, 


T he firſt (olloquie, 


How a pellet of yromwill ontflie a pellet of lead:and how mach apellet of yrov will outflie 4 petler of 
lcadwhen both of them are ſhot ont of one Peece,at one Cf the ſelfeſame clewatcon,gf with an equall 
xantitty of powder : eAnd how the aire doth more proportionally reſiſt a light bedie than a heauie 
bode : eAnd how the aire doth more let the range of the pellet which is ſhot ont of a Peece elena- 
red,then the ranpe of apellet which is ſpat owt fo Peece lying lewellwth the Horizon, 


L. Gabriel Tadino Prior of Barletta. 
Inmterlorators 
C Nicholas Tartaghe, 


I&ior.. Infomnch as at this ttime I knownot what to ſay more of 
| thequalitic ofſhoores and other accidents of Artilleric, and for that I 

$| wil noaſtand idle after the reading of Exclide, let vs ſpeake ſomewhat of 

the qualitic,accidents,and dinerfiric of pellets, and tell me briefly whe- 

Fa. ther or no{asyou thinke)a pelletof lead will ourflic a peller of yron,and 
Iron yellets [SZ 53 3 ©} by how much ground the one of them will outftie the other, when both 

fot great or- of them are {hot out of one Peeceat one & the ſelfeſame cleuation,& with an equalquan- 
—_ were titie of powder? Nich. You ſhould tell mealſo with how mach powder cuery of the ſame 
into] =? pellets 1s to be ſhot. Prior. Suppoſe thateuery of the ſaid peltets is to be ſhort with + parts 
Charles he 11 powder of that whichthe Pellet of lead doth waie; Niche. Without doubtrhe Pellet 

French'king of yron will there outfiie the pellet of lead. Prior. By how much 2 MNicho. A- pellet of 
in Anno Do- yron being ſhot out of aPeecelying leuell with the Horizon, will outflic 4 peller cf lead as 
mini 1495-35 jr were by onethird part of his difiance, butthe Peece being elcuated to onepoint, the 
ringucciointhe PEIet of yron will outflic a pellet of lead ſomewharleſſethen one third part of his diſtance. 
ninth chapter And by howe much the more higher that the Peece is mounted, by ſo much the more 
ef the ſcuenth doth the pellet of yron after that proportion decreaſe & ſhorten his range : ſo that moun- 

| vt ey ting the Pecceto the fitt.br Ox pain, thepellet of yron will goearther than the pellet of 
fone, — 1eadlittlemorethan adffc patt of his/diſtatice. And that your Lotalhip may the better vn- 
' derſtid me,I wil ſuppoſethata pellet of lead being ſhot out of aPeece lying leuel withthe 
Horizon,doth flie 300 paces in length,whereupo I ſay that a pellet of yron being ſhot out 

of that Pcece with the ſame quantitic of powderthat did driue the pellet of lead(thart is to 

ſay with 7 parts of that which the peller of lead waieth) wil flic as it were 400 paces inlegth, 

thatis toſay,once ſo much,and + part more called ſeſquitertia proporrio. But if it beſuppo- 

ſed thar the pellet of leadat the cleuarion of the fift or ſixt point,dothflic in length 3000 

paces,then I ſay that the pellet of yron at that eleuation with the ſame or like quantitic of 
owder,wilflic in length little more than 3600 paces :that is to ſay,little morethan once 

Queſtion. fo much and ;partmore called ſeſquiquinta proportio. Prior « What is the cauſewhy the 

| ſhootesour of Peeces which are elcuated exceed notin that proportion as the ſhoots _ 
0 


EY 


- _ areſhot out of one Peece at one and the ſclfeſame eleuation, and with an equall quantitie 


of Peeces lying lenell with the Horizon doe? Nicholas. Becauſe the ayre doth more pro» 
portionally reſiſt alight body according to his kinde, than a more heauyer body,and by Auſwere, 
ſomch the more it doth reſiſt, as it findes the ſame light body to go more {lolic and faint- 
lic,and for that in lcuell ſhootes the pelletfliecthnot in the ayre but onely while it gocth 
moſt (yiftly-tor ſo ſoone as his paſlage or mouing is let,itlights on the ground :theretore 
the aric doth not ſo muchler the pellet there,as it doth when it is ſhotourofa peece which 
jseleuated,for there the pellet flietha more longer time in the aire,and thatſloly,through 
which floneſſe(as bath been betore ſaid)theaire hath proportionally a greater power and 
rule ouer thar pellet, than it hath ouer a pellet which is ſhot out of a Peece lying leuell 
withzhe Horizon, whercetfore the ſaid pellet of yron being ſhot out of a Peece cleuared 
doth-natpropgrtionalle ſo much exceedethe pellet of lead, asit dothwhen itis ſhorout 
of a Peece lying leuell. 7rior, 1 doe vnderſtand you well. 


The 2 ( olloquie, 


Where apMiet of- lead wil ina maner flieas much ground as a pellet of Iron will doe:and where a pel- 

let of lead will range, more ground than a pellet of yron will doe:and where a pellet of yron wil out+ 

| ſueapellet of {ead:and how apellet of lead muſt be ſhot with 7 partes in pewder of his warght :eAnd 
hav apellet of yron muſt bee ſpot with F partes in powder of his waight. 


L. Gabriel T admo Prior of Barletta. 


Imterlocutors. , 
Nicholas Tartaglia. 


Rior. Tell me whether will a pellet of lead or a pellet of yron flie fartheſt when both of 
Pa are ſhot aut-of onePceceat one and the ſelfefame elevation, and each of them 
with his ordinarie charge : that is to ſay,with + parts in powder of that waight which cue- ation, © 
ric pellet by it ſelfedath waye? Nrcho. Inleuell thootes and in ſhootes a little eleuated a : oS —_ 'Yi 
there 18,00 great difference hut in ſhootes much eleuated,as if I ſhould ſay at theeleuation peccc with . ”] 
ofthe thirdefovrih,fifand fixtpoine,the pellet of lead will fie farther than the pellet of partesin | 
yronrandall this wall compre to paſſe by the reaſons alleagedin the precedent Colloquie. powder of his | 
Rriegs Thad thoughtiabaue asked of you which of thoſe pellets will flic fartheſt, when ones W: 
euerpgkghea is ſhotwith + partes in powder of that waight which the pellet of yron wai- g5;,..c. 
eth,baz;hy4haatforeſaid:reaſons I perceiue that the pellet of yron will flie fartheſt, Nzcho. 


It will $pgf@in deede, :' . - 
5 oe eee 7 


A pellet of 


: 
8 
; 
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there #pe/let of tone will owtflie a pellet of yron: ard n here apellet of yron and apellet of flone will 
range one ground: andwhere apeller of yron will outfie apeller of ſtone. 


L,. Gabriel T adino Prior of Barlctta, 
Interlocntors. 3 | 
=> *: TIES Nicholas Tartaglia. 
Þ ior. What thinke you of a pellet of yron and of apelletof ſtone? Which of them will 
fie fartheſt > And by how much will one of them outflie theother,when both of then! 


of powder, that js toſay, with E partes in powder of that waight which the peller of yron 

waycth? Nicho. Without any doubt, reaſon ſheweth vsthat in lcuellſhootes, and inthe 

greateſt part of eleuated ſhootes,the pellet of ſtone wil outfliethe pellet of yron. Preor, By 

how much? Niche. In leuel ſhootes(as for example from the place of equallitie or line of 

lenell, vato the elcuation of one onely point)the pellet of ſtone will outtlic the pellet of 

yron by : _ of the way or diſtance in which the pellet of yron goeth, and rather more 
at 


than leſle; but in ſhoots more cleuated,the pellet of ſtone wil not by ſo much _ ow 
| 7p | cngt 


4 
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length ofhis range, but rather decreaſe the ſame by ſo much as the Peece ſhall bee more 
eleuated. For at the eleuarion of the fourth point,the difference will be very little : that is | 
to lay,arthat elcuation the pellet of yron will in a maner tlic as farre as thepeller'offtone, 
But at the elevation of the fitt and fixr point, the pellerof yron will ſomewhat outfiie the 
pelletof ſtone: and all this commerh to paſſe by the reaſons alleaged in the firſt. CoNohuie 
of this booke. Prior: This matter ought to be well confidered of 900 


$ "pe . 
4 * 


The firſt Corollarie, _ es + 20d 


- 


HE ſtone whereof pellets ſhall bee made, onght ro bee very hard,and ſirong becau'e 
44 is pelletof a ſoft ſtone (as Lwuigni (ollado writeth) will bee tornietited at the 'mourh of 
hisPcece,and breake aſunder asitflies in the aire, 905: 3) L524 


The 4 ( olloquie. 
where a pellet of yron will flie farther than a pellet of ſtone:and where a pellet of fone wrll flier farre 
as a pellet of yronwhen the pellet of yron is ſhot with } partes m powder of hif waight,F rhe paler of 
fone is ſpot but with + part in powder of hiswaight : And how a pellet" of flone bemg ſhit ont of 4 
peece with | part in powder of his waight will flie as much ground as a pellet of yron of bke bipne//c 
ſhot out of apeecewuh x partes in powder of his waight will doe. 


L.Gabriel T adino Prior of Barletta. 
Interlocutors- 
Nicholas Tartaglia . | | 
| Try bl PL IS ti 4 
| Dd What thinke you whether will a pellet of yron ora'peller of ſtoneflie fartheſt 
when both of them being equal! in bigneſle are ſhot ont ot one Peeceat one and'the 
ſelfeſame cleuation,and with their otdinary charge of powdettheeivto fy whenthe pel- 
ler of yron is ſhot with 4 partes in powder of hiswaight,and thepalet 'of ſtone with ?part 
in powder of his waight? Nicholas. This is a hard queſtion, betatſethe propotrivii dt the 
waight ofcuery ot thoſe pellets doth differ from the proportiorrof the waight of the pow- 
der which is due tocach of the ſayd bullets, Neuertheleſſe I coneWide that at exivty eleud- 
tion the pellet of yron will flie farther than the peller of ſtonet anditHfat by 
Peeceis moreeleuated, by ſo much the pellet of yron wil propoſtionially 486Hhe't 
pellet of ſtone : And contrariwiſe, by how much the Peecedoth lio'more titzr@' 
place of equalitic or line of leuell, by ſo much the difference betweene their ranges will be 
the leſſe. Þrior. Iperceiue by this that they which did firſt appointthata pellet of ſtone 
Norc. thall be ſhot with + part in powder of that waight which the ſame pellet wayeth,did 
peraduenture finde by experience that (as you haue aide) itwill be there equalin flight - 
with the pellet of yron. YRS, $504 PF 


Thes. (olloguie. _..; 


Where a pellet of lead will doe a greater exploite and pearce farther into an obiet than a pellet of 

ron will doe:and where apellet of yronwill doe a greater exploite and pearce farther into an ob- 

ielt than a pellet of lead will doe: And how a peller of lead will gint « prtater ſtrike drainſt avy 
obiett ond more ſhake the ſame than a pellet of yron will does NOT 


, 5 © y 93S 


L.Gabriel T ado Prior of Barletta. 
Interlocutors | 


Nicholas Tartsglia. | 


Pwr. Tell me whether a pellet of lead will doe agreater effeQor pearce __ farther 
toan obieR at ancquall diſtancethan a pellet of yron willdoe, when bath of them 
are hot out of one Peece at one and the ſelf ſame cleuation, firſt with an equaBquantitic of 


powder 
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wder,that isto ſay with 7 partes in powder of that which the pellet of lead wayeth, 
and afterwards with their ordinary charges of powder. Nicho. 1haue prooucd before in 
| the firſt colloquie of this booke , that the pellet of yron at any eleuation will flic farther 
than a pellet of lead when both of them are ſhotre with the ſaid equall quanritic of pow- 
der,Therfore if the thing at which you ſhoote beſo farre of that the peller of lead cannot 
fly thether, and rhar the pellet of yron may flie thether.cuery mi is able to iudge the ſame 
chough I ſay nothing.Butif the marke at which you ſhoote,ſhalbein a conuenicnt diſtance 
for the one &the other ſhoote ,and that the ſame obie& is not of ſo hardea ſubſtance,as 
that it will bruſe and beate the pellerof lead flat, without doubt the pellet of lead by rea- 
ſon of his more waight,wil do a greater exploite,and pearce farther into that obie& than 


the pellet of yron wil doe. For the waight of athing worketh more than the ſwiftneſle The waighr of 


thereot(as before in the 16.Colloquic of the firſt booke hath beene declared ) but when rarupes. _— 


th than the ſwiſt- 
ſaid pellet of lead flat, in that caſe itis doubrfull whether the pellet of yron will penetrace —_—_— 


the markeat which you thooteis of ſo hard a ſubſtance, as that it will bruſe and beate the 


ſomewhar farther then the pellet of lead. But although it be ſo, that the pellet of lead 
doth not penetrate ſo farre in as the pellet of yron, yet by reaſon of his more waight the 
peller of lead will ſhakethe thing whictris ſtrooken a great deale more.then the pellet of 
yron wil doe. Andall this which hath beene ſpoken of the ſaide pellets thor with the ſaid 
equall quantiticof powder, wil be more verified by ſhooting them with their ordinarie 
quantitic of powder,thatis toſay with 7 partes in powder of that which cuery of thoſe 
pellers doth waie by it ſelfe, I meanein ſuch things which are not apt by their hardneſle to 
batrer and bruſc,the pellet of lead will doe a more greater effc&,and penetrate farther thi 
the pelletof yron.,when euery of them is ſhotte with the aforeſaid equal quantitic of pow- 
der.Likewiſein thoſe things which by their hardneſle are aptto bruſeand beate flatte the 
pellet of lead, although peraduenture the pellet of yron may pearce ſomewhat farthet in, 
yet the pellet of lead wil geue a greater ſtroke and ſhake morethe ſame obie&thanapel- 
let of yron will doe. Prior. This matter liketh mewel, 


: Thez, Corollary. 


Y the reaſons alleaged in the precedent Colloquie,ſome men of a very good iudge- 

ment haue beene induced to thinke that a pellerof yron ſhot out ofa Caliuer, Har. 
chibuſe, or any ſuch like handgun , wil goe thorow ſome armors or yron cotes, which a 
peller of lead ſhotte ovt of the ſame or like peece cannot doe, and that an arrow wel hea- 
ded with harde ſteele beeing ſhot out of any ſuch handgun, wil more eaſilic peatce tho- 
row armors,than any pellet of lead , or yron, ſhot out of the ſameor like gunne can doc: 
Wherefore I wiſh that the trueth herein might through priuatepraRiſe be knowen,& that 
the thing which will be moſt hurtfull toour encmics may in time of militaric ſeruice be 


vied. 


The ixt Colloquie: 


How a pellet of yron wil doe a greater elt,and pearce farther into an objeft than a pellet of fliwe wil 
doe : and how *part in powder of the waight of apellet of lone is enough to ſhoote the ſame pellet 


out of his peece. 
L. Gabriel Tading Prior of Barletta. 
Nicholas Tartagha. ware 


Interlecutors 


P Rior what thinkeyou, will a pellet of yron doe a greater effe&or pearce more' farther 
into an obieRatan equal diſtance than a pellet of ſtone when both of themare ſhot 
out of one pecce at one and the ſelfeſame elcuation, firſt with an equall quantitic of pow- 
der,thatis to ſay with 5 partes in powder of that which the pellet of yron wayeth, & after- 


wards with their ordinaric charge of powder? Nich, Inthis queſtion there is no doubt } 
at 


x 
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that the pelletof yron wil doe a more greater eftect , and Pearce farther j nto any ki n de of 
obie& than a pelter of ſtove wil doc when the-thing at which.you ſhoote 1s not tarther of 
than the pellet of yron wil flic,and within the reache of the peller of ſtone,as it hath bene 
alſo aide of the petttet of cad, and ot the pellet ot yron 1n theprecedent Colloquic. Now 
if the pellet of yron wil doea greater exploite or pearce farther intothe object than a pe]. 
let of {tone wil doe, when both of them are ſhorwith an eq vall quanritie of powder, it vill 
doea more greater exploit, and pearce more farthcrin, when both of them are hor with 
their ordinarie charge of powder, that isto ſay,when the pellet of yron 1s thor with * parts 
in powder of that which it wayeth and the peller of ſtone 1s ſhot onely with + part in pow-- 
derofthat which it wayeth. Prior. 1 baucalwaiesthought itto beſoas you haue ſpoken 


The 7 (olloque. 


Why a pellet ſpot ont of a Peoce did make in his going a great whifteling': andwyy other pellettes be- 
wg ſpot preſently after out of the ſame Pecce d1d not make ſo great 4 whiſtelins mm their going as the 
for, ft peller did * ; 


L.Gabriel Tadino Prior of Barletta. 
Interlocators } 
Nicholas Tartaglia. 


px” I being inthe Rhodes at that time when the Turkedid beſeegethe ſame, wenr 
& foorth with many Pioners into a pecce of ground to make Bulwarkes there, and it 
happened that the Turkes ſhot apelletat vs which made ſuch a whiſteling,as that we hca- 
nog the ſame a great way from:ys,didealilic geue place vnto it, and withoutany hurt a- 
uoided the ſame. After that the ſaid pellet was fallen down without doing any harme, cuc- 
ry of vs did returne againeto labour, beleeuing aſluredly it the Turkes ſhould ſhootc a- 
gaine that we might taue our ſelucs harmeleſle by the warning and whiſteling of the pel- 
let. Now it hapned that the Turkes didſhoote agairie at vs, and the pellet came towardes 
vs ſo quictly,andwith ſo little noyfe that none ot ys did heare or perceaue the ſame till it 
waSvpon ys.and bag] killed tower:of thoſe Pioners, Now tell me what was the cauſe why 
that pellet and many-other whichwere ſhotatvs afterwards did flic ſo quietly, and madc 
ſo ſottawhiltcling > Nicholas, The cauſe thereof is grounded vpon the reaſons allcaged 
in theg,Colloquie of the firſt booke, that is to ſay, atthe firſt ſhoote the pellet found the 
aire. quict, which did thereby more reſiſt the flying of the peller, than the ayre being trou- 
bledor ſtirred could doe,and that reſiſtance waythe cauſe why the pellerdid whiſtle, for 
the pellet did whiſtle by reaſon it did with great ditfculue penetrate the ayre which was 
ſetled and quiet. But atthe ſecond ſhoote the peller did not only finde that ayre mooued, 
broken,and ſhaken by the pellet of the firſt ſhoote, bur alſo going towards the place at 
which the ſaid pellerwas ſhor, that is x0 ſay, going ip the wayof the pellet: Whereupon the 
pellet finding no ſuch reſiſtance attheſerond ſhoote/as ir d1ar the firſt ſhoote, made nor 
© ys whaſteling asit did befare ; And by the fame reaſons theother pellettes which 
were.thor at you preſently after the two firſt, didmakealeſle whiſteling . Prior. Your rea- 
ſon doth like me well. | 


4190350] x Thes$. ( vlloquie. 


IWhere a light pellet will outflie a heagie pellet : and where a heauie pellet will ourflie a light pel- 
let, and how the vertue, and ſtrength of a moouing thing may be made fruſtrate through the 
Weghs af the ſame qhingnd 4/ſo through the lightnelfe of the ſame thing, . 


CY - 
. 


$ *® _- 4 % . 
d {0,000 (1 3 4 


TInter- 
41 STIIEE Ss $+ P41 91} BEES . 


' " 
E319 $0079 3 3 
7 


OF (OLLOQVIES:. 


Bernard $ epreo. 
Interlotutors 3 
Nicholas Tartaglia. 


Ernard. Doe you thinke that a heauy pellet wil flie farther than a light pellet whert 
both of them are ſhot out of one pecce at oneeleuation,and with equall quantitie of 
powd er? Nicholas. Tothis q ueſtion I cannot make you a determinate aunſwere , becauſe 
you doe not diſtinguiſh the difterence of their waights,and quantitic of powder. Fort is 
wel knowen that the waight of a thing, and likewiſe thatthe lightneſle of the thin 2, doth 
make fruſtrate the vertue and ſtrength of a moouing thing, Forthe pellet which is ſhot 
may be ſolight, that itwilflie buta very little way from the mouth ot the Peece, Alſo it 
may beſo heauie, and expelled with ſo ſmall aquantitie of powder,that the ſame inconue- 
nience wil folow. Therefore it 15 needefull for you to ſhew the difference of their weights, 
and the materiall ſubſtance of each pellet, and the quanritie of powder. For it the one pel- 
let be of lead, and the other of yron,or of ſtone and each of them be ſhot with 2 partes in 
powder of the waight which the pellet of lead wayeth , it is manifeſt by the reaſons allea- 
ged in the firſt atd third Coll:quie of this booke, that the pellet of yron or ſtone wil out- 
flie the pellet of lead. But ifone of thoſe pellettes be of lead, orof yron, and the otherof 
light wood,or of ſuch corkeas is vied to be put in pantablesandlippers, itis to be be- 
leeued that the heavie pellet (Imeane the pellet of lead or yron} ſhot with his ordinarie 
charge in powder,willflie much fartherthan the light pellet,that is to ſay,than the pellet of 
light wood,or cocke which is ſhot withthe ſame andlike q-antitie of powder. And con. 
trariwiſe he which ſhall ſhoote a pellet of lead of a hundred pound waightina Cannon of 
g9.foote and in length, and likewiſea pellet of wood as bigge or as thick as the pellet of 4-1 
lead,and ſhal ſhootethe oneand the other of thoſepellettes with a pound or two of pow- 
der, it is to be thought that in this caſethe pellet of wood will outflic the pellet of lead: 
Whereby weare taught to know that it is necdefull to limite a proportion betweene the 
waightof the thing which is ſhot, and the vertue of the moouing thing. Bernard. This dif- 
courſe pleaſeth me wel for once to be fatisfied in this doubtI1cauſed a pellet of merrall to 
be made which was holowe within,and ſhot the ſame, bur it did not flie ſo mach ground as 

an ordinaric pellet of yronwil flie, 


T he 9. Colloquie. 


How by knowing the diameter and waight of one pellet , you may tell the true waight of any other 
pellet whoſe diameter is knewne. 


L.Ginlio Sauorgnans. 


Interlocutors 
Nicholas Tartaplia. 


], Ginbo. Thereisa pellet whoſe diameter is foure ynches, andit wayeth eight pounde The z3.Chap- 

* waight,now I aske of you what another pellet wil way whoſe diameter is fix ynches? *! 0! my Ap- 
' Nicholas. That pellet waycth twenty ſeuen pound waight.Z.Gi/io.How is it poſsiblethat a In —_—_ 
pellet whoſe diameter is ſix ynches(which make x foote)ſhall way no more than 27.pound hatin px. 
waight? Ithinke it ſhould way more than 60. pound waight. Nicholas. You ſay true. For diameterand 
ifthe pellet be of yron, andin his diameter ſix ynches long of ordinarie meaſure (which is —_— of one 
2 foote) I doe affifme without any doubt that it wil way about 60. poiid waight, L.Gizlo, = "_— 
Why ſated you then that it would way onely 27.pound waight? Nicholas.T ſay if the 7 2m ofanyorher 
which is foure 'ynches high doth way onely eight pound waight, that thepellet of fix yn- pellerwhoſe 
ches high wil way 27-potd waight.But if the pellet which is foure ynches high be of yron, wayghtis 
itwil way more than 18. pound as 72 thereabout : therefore 1 hauc aunſwered your £3owen. 
queſtion according as it was propoſed. L. Gino, By whatrulc hane you found out that 
the pellet of {ix ynches inheight wayeth twentic _ pound waight? MNicho/as, - =o 

oun 
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found that cut by this meanes. I did cube thoſe foure ynches(which is the diameter of the 
firlt pellet) andthe cube thereof was 64, Likewiſe 1 did cube the aide ſix ynches(which is 
the diameter of the ſecond pcllet)and the cube of the ſame was 216. then by the rule of 
three I did ſay, if ſixty foure way cight pound waight,vhat ſhall 216 way ? Multiplying 
216. by $.the product was 1728. which number being demded by ſixtie foure yeclded in 
the Quotient twentie ſcuen. Therefore I conclude that the ſecond pellet wayeth twentic 
ſcuen pound waight it the firſt pellet doe way no more than cight pound waight. L.Gmlio, 


I doe well ynderſtande all this, 


The 10. Colloquie: 


Hew you may finde ont the diameter of a pellet which muſt be double to another peller whoſe diameter 


6s knowen, 
Zanantonto. 


Nicholas Tartaglia. 


»Anantonio. There isa pellet whoſe diameter is fiue fingers, now I aske of you by what 
meanes I may know the diameter of another pellet which.is doubleto the ſaid pellet 
of five tingers in height ? Nicholas. Cube the diameter cf five fingers in height, and the 
cube number thereot wil be 125.then multiplic 125.by two, the produdt thereot will bee 
250. Finally extra&the cube rooteof 250,and ſo the ſame cube roote ſhal be the diameter 
ot the ſecond pellet, the which cube roote of 250. being extracted in ſuch fort as I haue 
before declared, will be fomewhat more than ſixe fingers, that isto ſay.there will remaine 
3+ Zanantonio. How mult I order this number 34. which remaines tor tro make ot it a 
conuenient fraction to be added vntothoſle fix fingers. Nicho/as-Thaue not hethertoina« 
ny Authour which hath written of the extra&ion of Cubike rootes, read any good rule 
which will teach you to makea true fraGion atter the Cubike roote is extracted out of a 
number which is no Cubike number, and the caule thereof is (exceptl be deceaued ) tor 
that the right way to extra&ta Cubikeroote was vnknowen vntothcm,I doe not ſay vn- 
knowen,as though the ſaid Authors knew not how toextraRa Cubike roote, orthat the 
rules which they haue ſet downe ſerue not for to extra a Cubike roote, but I will ſay that 
their rules are notſo true and plaine for that purpoſe as they ſhoulde befor if they were 
true &plaine to extra the Cubike roote, itwould be thereby an caſfic matter to make a 
fraction of the number remayning after the nigheſt Cubikeroote is extraced out of a 
number not Cubike . Zanantoric . Is notthat the right way to extra& a Cubike roote 
calledthe whichyou haucalredie ſhewed vnto me ? Nicholas. That is the very true and rightway for 
wherltoneof 1g extract a Cubike roote. Zarantonio. In ſo muchas you haue taught 
wit,you may gSATMETtOo extract a Cu- 
bikeroore, I pray you teach mealſo how I ſhall make after the nigheſt Cubike roote is 


learne atrer : | 
the nighieſt cu- Extracted out of a number not Cubike,a fraRionof the number remayning. Nicho/as.You 


By reading M. 
Records book 


| bikerooreis muſt at thistime haue patience , but Ipromiſe you will ſhortly teach you,and all others 


:eracted out _ : ” LIL 
—_—_— that will learne,to doe the (ame,and alſo otherthinges. Zanantonio. It there be noother 
remedic I will haue patiencetull that time. Ju: 


not cubike,to 
Thez. Cerollary. 7 


make a fracti- 
on of the num- 
bcr remayning 
Ou may alſoin this ſorte following double or treble a round-pell - 
Y ricalibodi . Drawearightline Cabs! tength you Ken ges 0194 mart + 
then croſle that linewith another line which 1would haue you to note with CD, and call 
the poynt in which the ſaide lines doe crofle one another E. This done open our com- 
paſle to the length of the diameter of that Sphere which you will double or tre- 
ble, and with your compaſle ſo opened marke vppcn the line ED, from E towards 
D, the length of that diameter . And when you will treble the aid Sphere, marke the 


length 


7 
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length of that diameter thriſe vponthe line E Bfrom E towards B. Bur atthis preſent you 
ſhal onlic double the ſaid Sphere, and therefore marke the lengrh of the ſaide diameter 
yppon the lineE B from E towards B no more times thi twiſe as I haue donein the points 
F Gofthe figure tolowing. Now deuidetheline EF into two equall parts inthe point H, 
and deuide the line E H into two equall parts inthe pointL. likewiſe deuide the line LH 
intorwo cquall parts in the point M. After thisplaſing one foote of your compaſle in M, 
andthe other foote of the ſame in G, you muſt deſcribe a ſemicircle which in the higure 
folowing 1s marked with theſe letters N C G. Finally deuide the ſaid line C Dinto two e- 
quall parts in the point O, and then plaſing one foote of your compaſſe opcned tothe 
wideneſſe of one of thoſe partes laſt mentioned, in O, and the other foote of your 
compaſle vpon the linc EA, drawethearchelineN RC andby ſo doing you may con- 
clude, that the ſpace NE, by the ninth propoſition of the ſixt booke of Exclide, 1s dou- 
ble to the ſpace E Das tt doth appeare by the figure following, 


Cl 
9 Fa: R 
G F M+O 
B HLIE N A&A 
D<4 


T he 11, Colloquie: 
Hy Vitruvius hath erred in appointing 4 proportion for thoſe ſlones which are put into the hole of 
the Eneaine called Baliſta. 
Zanantonio. © 
Interlscutors } 
Nicholas Tartaglia, 
# / —e_rTs By what rule or way doth Yieruuizs appoint a proportion for thoſe 
ſtones which are put into the hole of the Enguine called Bahſta? Nicholas. I donow 
remember that the reaſon which you asked me in the precedent Colloquie,is the very 
fame which Y:truuins doth write & in the ſeuenteenth Chapter of his tenth booke,whete 
he concludes, thar if the ſtone which is ſhot out of the Balſa doth way two pounde 
waight, the hole atthe head of the Ba/i//a muſt be five fingers,and if ſuch aſtone doth way 
fower pound waight, the ſaid hole muſt be fixe fingers : the which determination 1s like 
vnto mine in the precedent Colloquic in refpe& of thewholte number,thatis to ſay of ſix, 
and not of the fraction. For the fraftion 3+ which remaines1n that placetelleth ys thar 
the ſaid hote muſt be ſomewhat more than ſix fingers and , Zanantonio. It may be that 
Vitruuins his booke was ill tranſlated. Nicholas. It is ſo tranſlated into Latin. Zanantorio, 
But Tooke I pray you whether his other determinations which folow in that place be 1uſtly 
concluded.- Nichslas. Without doubt there is ſome error in them, but morcin one than 
in another. And I belceue that this cometh ſo to paſſe for that hee was ignorant how to 
make aconvenient tration of that which did remayne when he had extracted the Cubike 
roote out of a number not Cubike, and for proofe thereof he concludes, that if aſtone 
which is to be ſhot out of that Balj/ta doth way ſixe pound waight, thatthe hole at the 
head thereof mult be ſenen fingers, and _—_ the fraction whuch remaynes more on 
7 2 
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the ſaid 7. fingers, he puts downe g9.po1ntes in fourme like vnto a circle, Zanant mio. Who 

knoweth thatthe faide 9. pointes doe {ignite the conuen.ent traction or part of a tinger 

which that hole ſhould be more than the laude 7-hingers , ſeeing we vaderitande not the 

ſignification of the ſaid 9g points which 1s an auncient thing? Nicholas. When tis (0, it 

foloweth of necelSitie that in every place where 9.ſuch points are put,they repreſcnt one 

and the ſamefra&ion,the which 1s otherwile: tor in the {aide places there happens fracti. 

ons of diuers denominations,as for example the hole at the end of the Bal/ta mult be 7, 

fingers and about 4 parte ofa finger for to recciue the ſaid ſtone, that is to ſay, the ſaid hole 

would be ſomewhat leſle than 7. fingers , and 7 parte of a finger. Therefore in that place 

the laid 9.points ſhould ſignifie ſomewhat lefle thz j part of a finger. And foraſtone ot 19. 
pound in waight, the ſaide Vitraums concludes,tharthe aide hole of the Bali/?a would be 

8.fingers highand more,which he doth expreſle by the {aide 9.pointes, but Iby working 

according to the order ſer downe in the precedent Colloquie,finde that the ſaide ſtone ot 
10.poundes In waight doth aske a hole ſomewhat more than 8.fingers and - and herc- 

upon this followerh that the ſaide g9.points in that place doe ſignifie ſomewhat more than 

one halfe finger : and1 found before that they did ſignihe lefle then + part of a finger, 

whereby it is manifeſt howthe ſame 3-points haue no certaine ſignification , and that /:- 

truus was ignorant how to make a right traction of that number which did remayne at- 

ter he had extracted the cubike roote out of a number not cubike. And 1 ſay the ſame of 
all other Authors which I haue read in that matter. Zanantorio. I bcleene that Urtrunis 
was not ignorant therein, and that this faultis to be imputed ynto the Tranſlator Nrcho/as 
The ſame fault and a greater is in the moſt auncienteſt bookes which are written in the La- 

tia tongue,for in them it is ſaid, that for a ſtone of 20.pound in waight the hole of the B.1- 
/i/*a muſt be 10.tingers, and the fraion remayning is expreſſed by the ſaideg points, but 

 finde that the ſaide hole would be 10.fingers and ſomewhat more than + ofa tinger, and 

ſo he goeth forwardes committing errors inallhis other determinations folowing . Z.4- 
antonio. 1 marucll that the ſame man hath erred in this matter, 


The 12.Colloquie. 


By the diameter ana waights of one pellet of yron , the diameters andwaight of many other pellets of 
ron are found out. eAnd how a pellet of. lead is m Proportion to apeller of yron of the ſame broneſ/ c 
as 30.is tog, And how a pellet of lead is in proportion to a like pellet of a marble ſtone as 4.18 

to 1. And how apeliet of pro is m proportion to a like pellet of marble ſtone as 38.is to15. 


' CL.lames of Achaia. 
Interlocutors 3 
Niobolas T artaglia. 
 Tames, T pray you of courtefie ſhewe vnto me ina piture how much in length the dia- 

* meter of a pellet waying fo much as in Italian is called Rot»/o oughtto be, and how 
much inlength a pellet waying two Rorxli,ought to be in the diameter, and how much in 
length apellet of three Rotu/+ in waight ought to be, and ſo of a pellet of fower Rotw/i,and 
of a pelictof frue Rorwli and ofa pellet of fixe Rotwlr, & fo foorth of other pellets way- 
ing ſo many Reiwlras you will. Nicholas. To fulfil your Lordſhips requeſt it is requiſite that 
you ſhould aduertiſe me wich great heed and good aduiſement of the diameter & waight 
of one pellet, thatis to ſay,you mult take a pellet the more bigger itis the better 1t is,and 
way the fame ſo curiouſly as you doe iluer, and meaſure aduiſedly how much it is in the 
diameter, & afterwardstell me the length of that digneter,and how much the pellet way- 
eth.and how-much a Rera/odooth way, ard how itis devided,, thatis toſay, how many 

. ot a IT or poundes it dooth containe, for there is no ſuch kindeof waight vſcd in this 
within the > PR, and when you have ſo done 1 will fatisfie your Lordſhippe therein, L./ames. The 
kingdome of lins here drawen is the diameter of an yron peltet which wayeth nine Rorwli, and one Ko 
Naples, tnlo 1s a certaing waight vied in Lexze which conteine 33. ounces and + part of an ouce, 

4 ynto 


H 


that is to ſay, 100 ounces make 3 rotuli. Nicholas, Moſt honorable Lorde, 1 ſee by this 
linethe diameter of a peliette waying 9 Rotuli,and now by the ſame diameter 1will ſhewe 
vnto you the diameters of many other pellettes . And forthe ſatisfiing of others,I will al- 
ſo reduce this waight of Roculi to the waight ofthis place, thatis to fay, to 33 ounces & 
+ for one Rotulo. And becauſe ſome diameters are ſo long as that they cannor be drawne 
at length in this leate of paper, I will note onely the halfe of ſuch diameters,ſo as you ſhall 
perceaue the ſame. And if the diameter which you haue ſhewen vnto me be iuſt, then the 
ſame diameters which I ſhall Geometrically finde out and thewevnto youwill be juſt, but 
it there be anyerror in thatdiameter which you haue ſhewen vnto me, then the diame- 
rers which 1ſhall ſhewe vnto you will be alſo erroneous. Likewiſe if your Rotulo bee iuſt 
33 ouncesand 7, and:hatcach pounde (by which 1willnow appointe the pellettes to be 
wayed) doth containe onely 1 2 ounces, and that there is no difference betweene the ofice 
of Lezze, and the ounce of Yerice, then the ſaide pellettes may bee wayed and tryed 
with the waight of Yerice, otherwiſe not. 

This line Greats drawne, 1s the diameter of a pellette waying g Rotuli,which make 
25 poundes of YVencie waight. 

I 


make 27 poundes, 9 ounces and of an ounceof Yenice waight. 
2 - Ns PEAK wo —— 
This line hereunder drawen 1s the diameter of a pellette waying rt 1 Rotuli, which 
make 3o poundes 6 ounces and 7 of an ounce of Yexice waight. 


| This line hereunder drawen is the diameter of a pellette waying 12 Rotuli which 
make 33 poundes and 4 ounces of Verice vaight. 


— 


? This line hereunder drawne is tbe ſemidiameter of a pellette waying 18 Rotuli 
which make 50 poundes of Yerice waight. 


| — —_— — 


This line hereunder drawen is the ſemidiameter of a pellette waying 36 Rotuli, which 
make 100 poundes of Venice waight. 


——_—. 


This line hereunder drawneis the ſemidiameter of apellette waying 45 Rotuli, which 
make 125 poundes of Yenice waight. 


7 oy "Ferries TA 
This line hereunder drawne is the ſemidiameter of a pellette waying 72 Rotuli, which 
make 200 poundes of Venice waight, 
8 by:  —— C— 
This line hereunder drawne is the diameter of a pellette waying 8 Rotuli, which make 
22 poundes 2 ouncesand + of an ounce of Venice waight. 


— 


19 poundes 5 ouncesandz of an ounceof Venice waight. 

10 — — — 

Thisline hereunder drawneis the diameter of a pellette waying 6 Rotuli , whichmake 
16 jjoundes and 8 ounces of Venice waight. | 

11 - - _ 

This linc hereunder drawne is thediameter of apellette waying 5 Rotuli, which make 
13 poundes 10 ounces and of an ounce of Venice waight, | 

12 , = — 

This line hereunder drawne is the diameter of a pellette waying 4 Rotuli, which make 
- 11 poundes one ounce and + of an ounce of Venice waight, 

*uÞ - _ | 
This line hereunder drawne is the diameter of a pellette waying 3 Rotuli, which make 
8 poundesand 4ounces of Venice waight, 

- 14 ” T7 PF: 


F 3 . This 


—_—— : 
- This line hereunder drawne is the diameter of apellette waying 7 Rotuli,which make 


MT ——_— 
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This line hereunder drawne is the diameter of a pellette waying 10 Rotuli, which 
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This tine hereunder drawne is the diameter of a pellette waying 2 Rotuli, which make 
5 poundes 6o0uncesand # of an ounce of Vezice waight, 


I —_—— _— <—_—_— 


Thisline hereunder drawneis the diameter ofa pellet waying 1 Rotulo, which makes 


2 pounges 9g Ounces and - of an ounce of Venice waight. . 
16 
This line hercader drawne is the diameter of a pellet waying 1 poiid of Yenice waight, 


TR —— 


17 © Sp oE 
This hne hereunderdrawne isthe diameter of apellette waying 1 Rotulo and + which 


_ make 4 poundes and 2 ounces of Venice waight, 


18 | 
Now this ought alſoto be knowne,thatall the pellettes which are of one fourme and 
bigneſle,are not preciſely of one waight: For in one pellette the mettall may be very cloſe 
and yell caſt,and in the metrall of an other pellette there may be through many cauſes di- 
ucrs little holes whereof at this preſent Iwoulde not haue ſpoken, bur that Tthought ir 
needefull for me ro aduerniſe you thereof to this end,if the diameters & waights of pellets 
doenor preciſcly agree with my determination of the ſame, that my ſaid determination 
= ſhould not therefore be ill ſpoken of. For all things wrought of a materiall ſubſtance can 
| —_ not be ſo perfe&ily made bur that alwayes ſome of them may be made better & more per- 
—_— fe&er. Alſo your Lordſhip muſt vnderitand that if the diameter which you haue ſhowen 
ance cannot VAtO me be the diameter of a pellet of yro(as you ſay it is)all the diameters which I r.aue 
eſo perfealy ſhowen vnto you muſt be intended to be the diameters of pellets of yron, & not of pellets 
nade,burthat of Jead. But it you will apply thoſe diameters ynto pellets of lead;you mult increalc their 
— waight by one halfe of the waight which alike pellet of yron doth way,that is to ſay,it the 
madeber. diameter be ofa pellerte of yron, & that the ſame pellet wayeth 9 Rotuli, which make 25 
r and more Poundsin waight,then a pellet of lead caſt inthe like fourme,and ofthe ſame bigneſle wil 
erfeter. way aboutonce ſo much and ahalfe,that is to ſay,1 3 Rotuli and + which make 37 pounds 
and - pound waight: for the pellet of lead is in waight to the pellet of yron of like tourme 
and of the fame bigneſle almoſt as itwere in ſeſquia/tera proportrone,& ſo we muſt vnderitand 
of all other ſuch pellets. And if a pellet be made of a common ſtone according to the mea- 
ſure orlengthot any of the aforeſaid diameters, the ſaid pellet of ſtone will way about the 
fourth part of that waightwhich a like pellet of lead doth way,that is to {ay,the proportio 
in waight of that marble ſtone toa like pellet of lead, is as it were ſubquaaruplaproportio.And 
the proportion in waight of that marble ſtone to the like pellet of yronisas 15 to 38. And 
ſo by the knowledge hereof you may finde our the waight of any other pellet whoſe dia- 
meter is knowne. And to the end you may the better remember this matter, I hauc hereun- 
der noted diſtinRly their ſaid proportions. 

A pellet of lead is inproportion to a pellet of yron of the like fourme and of the ſame 
bigneſle as 30 isto 19,that is toſay,as it werealmoſt in ſe/quialtera propor tione. 

A pellet of lead is in proportion toa pellet of a marble ſtone of like fourme and of the 
ſame bigneſſcas,4isto 1. 


A pelletot yronis in proportion toa pellet of marble ſtone of like fourme & of the ſame 


bigneſſeas 38 isto159-— Th. ; Corollarie 


You may read __ perſons by looking vpon the diametral lines drawne in the precedent colloquie, & 
in wy firſt Co- iJreading inthe ſame colloquie the pounds & ounces of Vere waight,wil not caſily per- 
_ my ceaue the true Jength of the {aid diametral lines according to ſeete and ytches of aſsiſe of 
NY areglis England,nor tel thetrue waightof the pellets whichhaucſuch diameters according to the 
& tus Colloquics Vaight which we cal in this realm aver de poize waight, Therfore forthe better inſtruRis of 
© tbe difterence ſuch readers as are ignorit therein,I haue in thetable folowing reduced the length of the 

—_ _ diameters of al theyron pellets which are in the ſaid colloquic expreſſed by lines, into yn- 
CEP enice Babe DES & parts of ynches of theaſsiſe of England, & the waight of the ſame pellers exprefied 
Amer de pre I the ſaide colloquy by the waight of Lezze named r0rm{s, and by the ſubtil waight of Ve- 
| waightof = marc Mothe ſaid aver de poize waight,which containes 16 ounces ina pound, & 112 pounds 
England, 1nahudred waight,as you may more at large reade thereof in my firſt Corollary in the firſt 


booke of N,T aria glia his colloquics, ATable 
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de poyze weig 


The waight (according to the ſubrile waight of 
\Venice)of ſuch yron pellers as hauc the ſame Dt- 
| ' ametersthatare notcdin this Tablc. | 
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The waight ( =ccording to the waight of Lezzc 
called Rotuli!) of ſuch yronpelletres as haue rhe 
ſame Diameters thar are noted in this Table | 
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The third booke of Nicholas Tartaglia his Colloquies 


concerning minerall Satepeeter of diuers colours, Gunpowder 


of divers ſortes, and the cauſe why ſome ſorres of gunpowder are corned, and ſome 
ſortes of gunpoWaer are not corned tranſlated out of Italian into Engliſs by CY PRIAN 


LVCAR Gentleman who hath alſo augmented the volume of the ſaid ( olloquies 
for the benefite of his Readers with the contents of euery Colloquie,and 
with the Corollarics thatare in the ſame volume 


The firſt (; olloquie. 


How Saltpeeter was knowne unto menin olde time : and how there is 4 minerall kinde of Saltpecter 
and an artificial kinde of Saltpeeter : and how there are diners ſortes of minerall Salrpeeter:and 
how there 11 Saltpeeter of many colours. 


L.Gabriel T adino Prior of Barletta., 


Interlocutors } 
Nicholas Tartaglia. 


Reor. Ts it not a marvaile that menin olde timehad no knowledge 
9 | of Saltpecter which we inthis age doe ſo well know? Nrcheolas. That 
£ _—_ hath been knowne of along time, for all the auncicnt Phiſitions 
9 | and naturall Philoſophers make mention thereof .--Some of them as 


put here ut | . 
ifietnan © Mines of Saltpecter areas the mines of Salt,for it 1s known that water runneth out of the, 


hearball. —the which water as Plinxie affirmeth congealeth and treeſeth harde as it were a ſtone : al- 
ou mayreade fg jris foundethat in thoſe mines there isa thing like vnto a ſtone, which is called ſtonie 


. . 


pf che mcdici- 


d the Digeftes , : 
the y 4 that is to ſay, Armenian,eAfrican,Roman,and egyptian. Moreover Sergpion ſaith that the 


donby Geralde fonicd. 
Dewes in Anno age. 


Doem.1534. 


Prior. I had thoughtthar Saltpecter had not been knowne till now of late in this 


The 2 Colloquie. 


How men in olde time did know that Salrpeeter would burne, and how they did v/; 
fireworkes : and how they did call + co by diners Res, par reaquly obwebtey 


=p T admo Prier of Barletta. 
. CNicholas Tartaghia, « 


: Interlocators, 


. | pt Tell me briefly whether men in olde time having knowledge ofnaturall Saltpee- 
| & of arrificiall Saltpecter (as before you haue prooucd by homnduckis of ancient 
| Phiſttions 


Phiſitions) had alſo knowledge that the ſame woulde kindle and burne ſo forceab! yasirt 

doth. Nicolas. The ſaid ancient Phiſitions and naturall Philoſophers doe make men- 

tion of the propertie which they found in itto be neceſſary for medicine, and of nothing 

els concerning the ſame; But many other auncient Authours knew that it would burne, The Snaile; 
for they did vic to make certayne fireworkes with the ſame for to. burne the Snaile, Kamnic,and 
Ramme, and portable Towars which were vſed at that time in rhe aflaultes of Ci. P**bic 8 
tics : andalſoto fire a Naulc. But in the making of theſe fireworkes ſome did call Saltpe- — 

; . - , ; gens ot warre, ' 
ter by the name of burning ſalt, ſome did call the ſame ſtonie ſalt, ſome did call the ſame The names by 
falt practike,and others did call the ſame properly Saltpeter. Prior. Concernin g this mat- which Salrpe- 
ter I would aske youan other doubt, but becauſe my head doth now ake, 1 will deferre *©* #25 known 
. to docittill tro morrow in the evening. » intheold 


The 3 (olloquie, 


Hew men in the olde time which knew that Saltpeter would kindle and burne,did not know how to 
make gunpeWaer ; and how gunpowder is made of Saltpeter, Brimſtone, and Cole,and not onely of 
Saltpeter. 


- 


Tn Gabriel T ado Prior of Barletta. 
Interlocutorsy. 
on icholas Tartaglia. 


Rior. If men in ttheoldrime had knowledge that Saltpeter would kindle and burne ſo 

forceably as ir doth,why ſhould not they know alſo how to make gunpowder being ar 
this time a thing of great importancein the militarie Art. Nicho, This is no good con- 
ſequent to ſay, if men in the olde time had knowledge that Saltpeter woulde kindle and 
burne,that of neceſsitie they ſhould alſo know how te make Gunpowder:for the powder Gunpowderis -| 
is not made onely of Saltpeter, but is compounded of three thinges (as I belecue your made of Salt- | 
Lordſhip doth know thar is to ſay of Saltperer,Brimſtone,znd Cole,and therefore ic may Pctcr Prim. | 
be beleeved that men in the old time which knew Saltpeter and the nature thereof were None, A CO 


| | 

. | | d ly '$ 
1gnorant how to make gu npowder, Prior, By reaſon It m3y be ſo. | ef Sekpeanns | 
| 4 
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The 4 (ollequieÞ $1 


1 

Why gunpowder is made of Saltpeter Brimſtone and Cote:what vertue or particuler office enery of the þ 42 
ſaid ſamples hath by it ſelfe in the making of gunpowder:& how it is more poſvible to make gaping | f 
without Cole and Brimſtone,than without Saltpeter becauſe all the vertue and force of rhe pow | nl 

der depends wpon pure Saltpeter, and not vpon any other thing. | i 


; 


{ 5 
: 
bd 


L. Gabriel Tadino Prior of Barletta, 


lat 
Interlecutors. , | j'h 
Nicholas T artaglia. | 
Rior. By what reaſon,or for what cauſe is gunpowder made of theſe three things, that 11s 
is to ſay of Saltpeter, Brimſtone,and Cole,& notof any other fimples? and what vertue 
or particular office hath euery of the ſaid three materials or ſimples by it ſelfe in the ma- 
king thereof : and what will any two of thoſe ſimples doe without the thirde. Vrcholas. 
Gunpowder is made of the aforeſaid three materials, becauſe every of them will helpe 
and ſupplyenery defc& which is in any of the other two :for the Brimſtone is more aptto 


make the fire lame whenit is touched therewith, than any of the other two, the which 


* i 


: 
o 
. 


flame of fire is much more apt to inflame the Saltpeter than any other fire. And becauſe 
the Saltpeter in burning is reſolved into a windic exhalation, the which is ſo mightie that 
ſodainly it will extinguiſhe the lame which hath taken holdeof the Brimſtone, and alſo 
the flame which throughthe Brimſtone hath taken hold of the Saltpeter, and for thatthe 
natureof Brimſtone,and alfo the nature of Saltperer is ſuch that the flame inthem being 


extinguithed there will remaine no token of fire.. Therefore inmixang tk Mak 


—_—_ 
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$altpeter and Brimſtone which mult be very well pounded, and putting fire to the ſame 
the fire doth kindle.and immediately after it is extinguiihed by the reaſons aboue ailea. 
ged:thatisto ſay, the fire will not continue till all the matter thereof bee coniumed and ' 
burned, but it will burne awhile, and leauc part of the ſatde mixture vntouched there- 
with. Thercfore to remedie this defe&,a Cole finely pounded 1s added to the S21tperer 
and Brimſtone, forthe Cole is of that nature that it will kindle {o ſoone as It 15touched 
with the flame ot fyre,and turnes into an vnflaming fyre.the which tyre without tame by 
how much itis more blowne with any winde, by ſo much the more ſooner it kindles, and 
keepes a tyre til all his ſubſtance 1s turned into aſhes, & thertorc the mixture ot the atore- 
ſaid three materials being touched with fyre, the Brimſtone doth immediately flame as 
before is ſaid, the which flame doth not onely ſer the Saltpeter on a flaming tyre, bur alſo 
in that very inſtat ſets the Cole on a fyre without any flame, the which tyre by winde is not 
extinguithed,butaugmented,and therefore that winde which rhe Saltpeter cauſeth can 
not extinguiſh the ſaide fyre which is without flame in the Cole, bur as I have fayd aug- 
ment it:for the Brimſtone being touched with a flaming tyre, or with an vnflaming tyre, 
cannot chooſe but flame, the which lame as before hath been ſayde, makes 3lfo the Salt- 
peter roflame. Therefore when the ſaid three materials being very well pounded, & mix- 
cd together are touched with fyre,they will not leaue burning till they bee wholy conſu- 
med,except there be a fault in ſome of the (aid 3.materials by reaſon of moiſtneſle,or that 
the mixture of them is not made by a conuentent proportion, And therefore I conclude 
The office of Brimſtone mixed with Ethatthe office of Brimſtone in that mixture is oneclic to make afla- 
Cole and Salrperer, ming fyre, and to bring the ſayde fyre vnto the other two materials, 
The office of Cole mixed with Brim. & thatthe office of the Cole is only to maintaine the ſame vnſl-ming 
ſtone and Salrperer, fyre which the brimſtone brought vnto it, and eſpecially againſt thar 
The office of Salkperer mixcd with great winde which the Salrpeter cauſcth.But the office of the Saltpe- 
Colc and Brimſtone, reris onely for to cauſe that ſo great exhalation of winde. For in that 
winde conſiſtes all the vertue,& propertic of the powder:and that only is the ſame thing 
All che verrue which drivethſo forceably.cach pellet. And therefore I conclude, that all the vertue and 
and ——_ of power of the powder de ends only ypon the Saltpeter,and that the two other ſimples or 
| ds ain materials,that is to focke Brimſtone & the Coleare put in for no other cauſe,thanto re- 
vpor. Salrpe- folue the ſaid Saltpeterinto = and winde : For whoſocuer maketh gunpowder only of 
rer,and the Brimſtone and Cole, and with a great quantirie of the ſame will charge a Peece of Arrtille- 
Briwſtone & r1e,and then put fyre into the ſaid powder,I ſay that thereby the force of ſuch powder will 
var not be able to _ out of the ſaid Peece any little ſplint of wood, or ſtrawe. This comes 
perer forno ſo to paſle becaulc all that vertue expulſiue depends only vpon pure Saltpeter, and not of 
other cauſe any other thing, Wherefore1t 15 more poſsible ro make powder for Artillerie without 
chancorclo:uc Cole and Brimſtone than without Saltpeter.For we may belceue that it is more poſsible to 
25" 2T'Y deuiſe other materials which ſhall doe the office of Brimſtone in taking aflaming fyre , & 
ads. likewiſe which ſhall doe the office of Cole in maintaining the ſaid vnflaming fyre, than to 
findean other materiall whichis apt to cauſe ſo great & violent winde as that is which the 
Saltpeter doth cauſe. Prior. Itis to be belecued that it is more poſsible tomake good gun- 
powder without Cole and Brimſtone,than without Saltperer. for all the yertue and force 
of gunpowder (as before you haue ſaid )dependes vpon pure Salrpeter, and notypon any 
other thing. But foraſmuch as itis now late we will make here and end. 


T he 5. Colloquie. 


By whome gunpowder & gunnes were firſt deniſed : bow the inuention of a thing which at the firſt is 
homely and rude , will with time be maat better : how the proportion of things in making gune 
pawder hath many times without reaſon been chaunged: how gunyewder may be made by diners 
Wye : and how gurporder ought to be laid,and kept im drie places. | 

L. Gabriel Tadino Prior of Barletta. 


Nicholas Tartaglia, 


PP Yeſterday in the euening youdeclared the cauſe why gunpowder is made of the 
| i Ee ,and the office which cuery of the ſaid materials, hath in that 
Mixture. 


Interlocators 3 
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mixture. NowcI aske of you what hee was which did firſt inuent gunpowdet,and byirhat 
reaſon he hattrappointcd that propottio & quantitie oteuery of the (aid materizls which 
is needtull for the ſame mixture? N:cho. The common people report by the authoritic of 


Cornaz,ano that gunnes and gunpowder were deuiſed by chaunce by a Duchman who was _ 


an Alchimiſt:Bur I thinke that Archmedes the Siracuſan,and moſt skilful Philoſopher,and 
Machematician, was the firſtinuentor thereof: and he that wrote the Commentary vppon 
the firlt booke of /7rr4uiws 1nthe eight leate is of mine opinion thercin : for as Vaitrrus 
declarcth in the tenth booke of wartare,it is written in diuers bookes that Archimedes de- 
uiſed a certaine kinde of enguine made of yron,out of which he ſhot againſt an armie vp- 
pontheland with an incredible ſoundeor noyſe ſtones of great waightand bigneſle, the 
which thing giueth vs to vnderltand, that it was an enguine like vntoa great guune, for 
that it ſhot very great pellets of ſtones{as notlong agoe but within this our age bath byn 
vlually done) and eſpecially with ſuch an incredible ſoundeas in ſhooting of gunnes doth 
happen: the which ſound(as I rhinke)cannot be made inany other ſort ot enguine,except 


inonelike vnto a gunne,yet I belecue inthattime gunnes were made of a more deformed The firſt in- 
UCnLLON Of 2 


thing which 1s 
homely and 
rullikc will 
other whom you will, it 1s ro bee thought that it was not mace at thattime in ſuch order vith uac 
waxc better 
becaulc 1t1s 
an calic thing 
: to adGc vnto 
ders to make gunpowder which differ much from the orders and wayes that have ſince theuhingde- 


that time been vſed. Prior. Tell me briefly what proportion hath been obſerued,and is <4 


faſhion than now they be, foralwayes the firſt invention is homely,and ruſticke and with 
time it waxcth better, becauſe it i5an caſte thing to adde vnto the thing deviſcd. And this 
may be applied to gunpowder,thatts to ſay,when itwas deuiſed by Archimecfs, or by any 


and proportion as It 15 now at this preſent : For I iudpe that from the ſame time hither- 
to, the order to make gunpowder hath beenvyery many times altered : and for proofic 
thereof Ihaueread in ſome Authours whichare not very auncient cettaine wayes and or- 


nowe obſerued? Nicho. Ihaueread inſome of the moſt auncienteſt bookes that for to 
make gunpowder a like quantitie of euery of the ſayd three materials muſt bee taken:that 
isto ſay, ſo much of the one as of the other. And ſomeother bookes written ſince that 
time,willeth them which will make gunpowder, to take three parts of Saltpeter,two parts 
of Brimſtone, and two parts of Cole. Other bookes teacheth vs to take for the making of 
gunpowder ten poundes of <altpeter,three poundes of Brimſtone, and three poundes of 
Cole. And in ſome other books weare willed to take for the makingof gunpowder twelue 
poundes of Saltpeter, three poundes of Brimſtone, and two poundes of Cole, In other 
bookes wearewilled to take nine partes of Saltpeter, two partes of Brimſtone, and 
three partes of Cole. And in other bookes written ſince that time weare willed for the 
making of gunpowder for Handgunnes to take foure partes of Saltpeter, one part of 
Brim{ton2, and one part of Cole. Some other bookes reacheth vs tor the making of 
groſſe or courſe gunpowder, to take twentie partes of Saltpeter, three partes of Brim- 
ſtone,and tenne partcs ot Cole . But for to make ſomewhat more finer powder for the 
Handgunne,wee are taught to take an hundred partes of Saltperter, tenne partes of Brim- 
ſtone,and thirtie ſixe partes of Cole, Some ſay that for to make groſle gunpowder wee 
muſt rake an hundred partes of Saltpeter, twentic partes of Brimltone,and thirtieſeuen 
partes of Cole. And for to make fine gunpowder wee muſt take nine partes of Saltpe- 
ter, three partes of Brimſtone, and ſixe partes of the flower of Afrrochea when wee will 
prooue to make gunpowder without Cole. But I knowe not this hearbe called Arrochea, 
torI did neuer reade of any heatbe ſo called in the Paraette,or in Avicema, orin any 
other Herball, Someother of a later time haue ſayde, that for to make groſſe gunpow- 
der wee muſt take two partes of Saltpeter, one part of Brimſtone, and oneparte of Cole 
made of Willoe : and for to make gunpowderforan Harchibuſe that we mult take three 
partes of Saltpeter,one part of Cole made of young bowes of Willoe, and one part of 
Brimſtone : and for tro make fine gunpowder for a Handgunne, they ſay we muſt take of 
Saltpeter many times refined 5 parts,of Brimſtone : part, of Cole made of the twigs of 
a Filberr tree,or of a young Nurte tree of one yeeres grothe one parte, Some others ſay 
that for to make groſſe gunpowder we mult rake three parts of Saltpeter refined, one part 
of Brimſtone.and two partes of Colc made of willoe ; and for to make gunpowderof 4 
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middle ſort, they ſay that we muſt take renne partes of Saltpeter refined, two partes of 
Brimſtone, and three partes of Cole mace of willoe; And forto make tine gunpowder 
for an harchibuſe, they ſay that wee mult take tenne partes of Saltpeter refined, one parte 
of Brimſtone.and one part of Cole made of the cleane twigges ot a filbert tree. And tor 
ro make better gunpowder, that is to ſay, for Handgunnes they will vs to take 27 partes 
of Salrpeter refined, of Brimſtone three partes, of Cole made of the cleane twigges of a 
Filbert tree 4 partes. Some other ſay that for to make more forceable and ſtronger gun. 

owder, wee mult take of Saltpeter refined ſeuen poundes, of Brimſtone onepobnd, of 
Cole made of the cleane twigges of a Filbert tree 9ne pounde. Others tor to make more 
better gunpowder will vs totake of Saltpeter rehned cight partes,of Brimſtone one part, 
of Cole made of the young and cleane twigges of a Filbert tree one parte. Some tor to 
make gunpowder more ſtronger haue willed vs to adde vnto the ſaid materials quicke 
filuer:(ome will vs to adde thereunto aqua vite, Some woulde haue vs to adde thereunto 
ſalt Armoniacke. Some bid vs to put thereunto Campher : ſome will vs to makeit with 
Coles made of the ſtalkes of Coleworts. Others would haue vs to make gunpowder with 
the Cole of Bulruſhes, or with linnen cloth burned. Some haue prooued to make gun« 
powder of diuers colours without Cole; thatis to ſay,white,redde, and gray, by putting 
Jearnero make 1nto that mixturethe powder of ſome flowers of dried hearbes for to ſcruc inthe place of 
gunpowder of Cole,and to make the ſayd colours. If I ſhould deſcribe theſe thinges one by one 1 might 
ders colours haue enough to ſay till to morrow in the morning: But tothe intent you may ſee thedit- 
dy the16 ference berweene thoſe wayes for the making of gunpowder, I will deſcribe them 
chap.ormine Aiſtin&ly heereunder one by oneas I haue abouerecited them,& alſo diuers other which 


Note. 


You may 


vn for breuitie ſake have not been recited. 
The making of Gunpowder after the moſt auncienteſt order, 
Saltpeter. I part. 
I Brimſtone. I part, 
Cole. x part. 
The making of gunpowder after a ſort not ſo auncient, 
Saltpeter. 3 partes, 
2 Brimſtone. 2 partes, 
Cole. ' 2 partes, 
The making of gunpowder after aſort notſo auncient. 
Saltpeter. 10 partes, 
2 Brimſtone. 3 partes. 
Cole, / 3 partes, 
The making of gunpowder after a ſort not ſo auncient, 
Saltperer. 12 partes, 
4 Brimſtone. 3 partes, 
Cole. 2 partes. 
The making of gunpowder after a ſort not yery ancient, 
| Saltpeter. 9 partes, 
5 Brimſtone, 2 partes, 
Cole. | partes. 
The making of gunpowder for handgunnes SE lately deuiſed. 
Saltpeter. 4 partes, 
6 Brimſtone. I part, 
 _ Cole, I part. 
The making of gunpowder for great ordinance aftera more newer ſort. 
Saltperer- 20 partes. 
7 Briniſtone. 3 partes, 
Cole. Io partes, 
The making of gunpowderfor great ordinance after a more later deuile. 
Saltpeter, Ioo partes, 
8 Brimſtone.. Io partes, 


Conn, 36 partes, 
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The making of groſſe gunpowder after a nweorder. 


Saltpeter, Ioo patts. 

9 Brimſtone. 20 —. 

| Cole. 37 parts: 
The making of tine gunpowder afterno yery old ſorr. 
Saltpeter. 9 partes, 

10  Brimſtone. 3 partes. 
Fowers of Mirochea. 6 partes, 
The making of grofſe gunpowder after a more nwer ſort, 

| Saltpeter. , 2 partes. 
II Brimſtone. I parte. 


Cole made of willoe ſtickes 1 parte. 
The making of gunpowder tor harchibuſes after a nwer ſort: 
Saltperer. 3 partes, 
12 Brimiſtone. I part. 
Cole made of young willoes. 1 parr. 
The making of fine gunpowder after a nwer ſort, 
Saltpeter many times refined, 5 partes, 


12 Brimſtone, I part, - 
Cole made of the twigges of 
a young Filberr tree. 5 I part. | | 
The making of groſſe gunpowder after an other ſorr. Note, 
Saltpeter refined. 3 partes. 
14 Brimſtone. 1 part, 
Cole made of willoe ftickes, 2 partes. 
The making of a middle fort of gunpowder after a nwe order. , Nore, 
Saltpeter refined. 10 partes. 
15 Brimſtone. | 2 partes. 
Cole made of Willoes. 3 Ppartes. 


The making of gunpowderfor harchibuſesas in theſe dayes it is vied tobe made. Now, 
Saltpeter many times refined, 10 partes, £7 
16 Brimſtone. I part, 
Cole made of a young filbert 
tree which hath his barke Þ: part, 
and rine theron pilled of, 
The making of Gunpowder for handgunnes after a nwer ſort. 
Saltpeter refined. 27 partes. 
17 Brimiſtone. 3 partes. 
| Cole made of young twigsof 
7 a filbert tree which hath C4 partes. 


the barke and rines there- 
on pilled of. 
The making of a more ſtronger kinde of gunpowder for handgunnes after anwer ſort, 
Saltpeter refined. 7 partes. | 
18 Brimſtone. 1 part, 
Cole made of youn mp of 
a filberttree whic the( 1 part, 
barke and rines thereon pil- 
led of. : 
The making of a more finerand ſtronger ſort of gunpowder for handgunnes. 
Saltpeter many times refined, 6 pattes, 
19 Brimſtone. I patt, 
Cole made of young twigs of 
a filbert tree which oh I part. 


barke and rines theron pil- 
kd of, ; G The 


Note. 


Salrperer for Gunpowder muſt be refined, 
purc,cl-ane,without greale,and ſtrong, 
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How grofſe gunpowder is now 1n our age made. 
Saltperer. 4 partes, 
20 Brimſtone. 1 part. 


'Cole madeof a willoe tree. 1 part. 
How grofſe gunpowder.is now in our age made by an other way. 


Salrpeter, 20 partes, 
271 Brimſtone. | 4 partes, 
Cole made of a willoe tree. 5 partes. 


How gunpowder isin our age made for handgunnes. 
Saltpeter refined drie. 48 partcs. 
22 Brimſtone cetrine. 7 partes, - 
Cole made of Filbert or of 2 g partes. 
dry hempenſtalkes | 
How gunpowder is now in ourage made for handgunnes. 
Saltperer refined. 18 partes. '; 
22 Brimltone. 2 partes. , 
Cole made of the wood of a 2; partes. 
filbert tree. 
For to make wel any of the aforeſaid ſorts of gunpowder you mult vnderſtand that the 
Saltpeter muſt be pure,cleane,and {trong(the which thing is lear- 
ned by praRice to burne alittle thereot ) likewiſe the Brimſtone 


Brimſtone for Gunpowder-mult be cleane, muſt becleane without durt,or any other filth,8 the Coles ought 
without durr or any other filth, andit muſt notto bemoyſi(as they will bee by ſtanding in a dankith roome) 
be very drie and purthcd, andthe beſtcoles 1 1 ixed with any duſt or durt. Finally you muſt vnderſtande 


for Gunpowder are made of fott and youn 
wood chat hath hus barke and rine pulled of 


- Gunpowder 
ought robe 
kept dric, 


that ſuch gunpowder ought to be very well beaten, and that the 
aid 3 materials ought alſo to be well incorporated together:this 
being done,that ſort of gapowder will alwaies do his eftects according to his kind,ſo that 
it be alwayes kept dric,and therefore it would not be laid in any moylit or dankith place, 
And allo there 3s another reaſon why it ſhould be keprdrie,for moyltnes cauſeth the Salt- 
petertodſlolue into water, anditbeing difſolued deſcends by little and little to the bot- 
rome of the veſſell in which itlieth,and ſo the powder in the botrome of the yeſſel is more 
tuller of Saltpeter than the powderlying inthe vppermoſt part thereof. 

By this your Lord(hip may perceiue that by many and ſundric wayes the order or pro- 
portion of quantiticfortheſaid three materialsin the making of gunpowder hath been 
determined. Prior, I maruell that the order to be ved in the making of gunpowder hath 
been by ſo many wayes altered, and I can not ſee by whatreaſon men haue been mooucd 
to deuiſe ſo many wayes. Nrcholas. The firſt inuention ( although ſome ſay that it was 
foundout by chaunce)was asI thinke found out by naturall reaſon'ſpeculatiuely,that is to 
ſay, theſame three materialls being well beaten and mingled together would bee apt to 
make a {ſtrong and vnextinguiſhable fire till each matter ſhould be conſumed : and there 
are good reaſons why it ſhould be ſo : but I thinke men were inſtruced by experience 
to appoint a proportion of quantinie for the ſaid materials : for in the firſt order they did 
gorke by proportion of equalitie,taking ſo much of the one material as of the othcr,and 
although peraduenture a great quantitie of ſuch gunpowder might doe ſome goodettcR, 
yet neuertheleſſe conſidering how that effe& proceeded from the Saltpeter, an otherway 
tor the making of gunpowder was deuiſed by taking a greater quantitie of Saltpeter,than 
any of the other two materials, whereby it was perceaued that this kinde of gunpowder 
was inoreſtrongerthan the firſt ſort of gunpowder : and ſo vppon ſuch aduiſcd conlide- 
rations,men haue fromt.ime totime euen ynto theſe ourdayes changed the ſaid order: 
But ſomevt the atoreſaid orders have been appointed withourany reaſon or indgement, 
and I thinke that they which appointed the ſame orders were mooucd to ordaine them 
vppon no other realon,than for that they would not doe as others did, & that they might 
be thought to know more therein than others. Some of them haue without any reaſon ap- 
pointed nwe waies for the making of gapqwder by increaſing the quantitie of Coles,and 
decreaſing the quantitie of Brimſtone, Others increaſe the quantitie of Brimſtone, and 
C06 decreaſe 


w_ 
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decreaſe thequantitieof Coles: And others alter all the faide threematetrials by certaine 
ſtrange proportions to the intent that ſuch order as is ſo by them appointed may bee 

/ thought to be deuiſed by great wiſedome and skill. Prior. There are ſome among thole 
| makers of gunpowder which can notſayor doe more therein thanothers haue layd or 
done,but becauſe they are aſhamed to ſhew at any time thar they haue lcar:ed of others 

to make gunpowder, they ſtudieto alter theway which was ſhewen vntothem, Nicholas, 
Itis{oin deede. Prior. You haue made along diſcourſe vppon this matter,therfore let vs 

 makeheare an cnde thereof. 


The firſt Corollarie, 


A Lthough Tartag/ia in the precedent Colloquie doth affirme out of one Authour that Invention of 


C 


gunnes were deuiſed by e Archimedes and not by a Duchman as Corrazano declareth $4nncs. 

= this 15to be noted that diuers men are therein of divers mindes as it wil appeare 

* by this which followeth, Polidor: V, trail : Munſter: and Gilbert : ( opnat : Nozeren:haue 
writtenthar gunnes were firſt deuiſed in eAmmo Domini 1370, by a monke whom Munſter 
calleth Berthb/dus Stkwartz, and Gilbert 1 ( ognat : nameth Albertus HMagenus, M. lohn Dee 
our Countrie man in his Mathemaricall preface and.diſcourſe of AHenadrie ſaith, that an 
Engliſhman was the firſt inuentor of gunnes though his ſaid invention in an other lande 
and by other men was hrſt executed : alſo our Engliſh Chronicles doe report that in 4. 
Domini 1380. a monke id vnwillingly let fall a ſparke of fier vppon Brimſtone beaten to 
powderin a morterand coucred with atilz ſtone, and that hee ſecing how thepowderof 
Brimſtone touched with fire did ſodatoly flame, &litr vp a great height the ſaid tile ſtone, 
did thereupon deuiſe a kinde of gunpowder, and taught the Veretians to vie the ſame in 


yron pypecs againſt the Gennates. 

T he 6. Colloquie. 

When you ſhall make a compariſon of ſtrength betweene two equall quantities bf fine or groſe gunpow= 
der, you may with truth ſay, that the quantitre of gunpowder which hath in it the ; 6h. part of 
Salrpeter is more ſtronger than the ether quant.tie of gunpowder which hath in it & leſſer part of 
Saltpeter : Alſs when you ſhall compare one ſort of cole whereof gunpowder may be made with an 


other ſort of ( ole, you may afj irme that by how much the cole #5 of a more lighter ard ſofter ſub= 
ſtanceby ſo much it is more apt to receine and mamtaine fire with facilitie, 
| 


Inuention of 
gunpowder, 


= L. Gabriel T adino Prior of Barletta. 

Interlocators ; 
Nicbolas Tartaglia. 

Rior. Yeſterday in the euening,you declared by how many waies within this little while 

the order or proportion of quantitic forthe three materials in making of gunpowder 
hath been changed, now tellme which of thoſe wayes (as well of the wayes whichare moſt 
aiicient,as of the wayes which were lately deuiſed)is judged to be beſt,that is to ſay,which 
of thoſe ſorts of gunpowder is thoughtto be moſt perfe& & of moſt ſtrongeſttorce? Vech. 
Without doubtthat powderis thought to be of moſt force and ſtrength which conteineth 
the greateſt part of Saltpeter : I ſay the greateſt part inreſpeRof all the three materi- 
als. Asfor example, inthe firſt order before noted where 1s taken of cuery materiall one 
part, the Saltpeter containes+ part of the whole mixture, and the Brimſtone and Coles 


containes = partes of that mixture. And in the ſecondorder following next after the 


ſame whereis taken 3 partes of Saltpeter, 2 partesof Brimſtone, and 2 partes of Cole, 
the Saltpeter containes 3 parts of the whole mixture, &the Brimſtone and Cole containe 
£ partes of the ſame mixture : and becauſe & are a more greater part than is p, therefore I 
ſay thatthe gunpowder made after the ſecond order is more forceable and ſtrongerthan_ 
thegunpowder made after the firſt order. Likewiſe the gunpowder made after the thirde 
order will be more forceable and ſtronger than the gunpowder made after the ſecond or- 
der,for in the ſaid third order the Saltpeter containes {parts of the whole mixture, which 
Lare a greaterpart than+ : and in the foorth order the Saltpeter containes 73 partes 
the whole mixture , and becauſe +2 are a greater parte than þ therefore 1 ſay thar 
| G 3 gunpowder 
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/ 
gunpowder made after thefourth order is more forceable than that which is made after 
thethird order. And in the fift order the Salrpeter conraines 77 partes of the whole mix. 
turc,and becauſe -2 area leſſer part than 331 1ay that gunpowder madeatrer the fittorger 
is weaker and worſe than the gunpowder madeatcerthe tourth order. And 1n the tixt or- 
der the Saltpeter containes 7 partes of thewhole mixture,and becauſe+ area greater part 
than ;2 1 ſay that gunpowder made after the ſixt order 15 better and more forceablethan 
gunpowder made after the fift order. And after this faihion procceding to examineal! 
the other orders folowing((o that I be not 1gnorat to work & know the broke numbers) 
I will cafily know which of thoſe aforeſaid orders is belt or worlt:that is to ſay, which ſort 
of gunpowder is moſt forceable & moſt ſtrongeſt & contrariwile, which of thoſe ſortes of 
gupowder is of leaſt force & weakeſt,So by knowing how much Saltperer is in one of thoſc 
ſorts,you may make a compariſon in goodnes or badnes between onequantitie of groſi 
gunpowder for great ordinance,and an other quantitie of ſuch ike | +19 woah and li}c+ 
wile betweene one quantitie of fine gunpowder tor handgunnes,and an otherquantitic of 
ſuch like gunpowder:for itwould betoo long for me to ſet downe an example forcuery 
of the aforcſaid orders. Prior. Yet I pray you ſhew me which of all the ſaid ſortcs of gun- 
powder isof moſt forceand ſtrength. Nicho. The gunpowder which is made after the 1 6 
orderis of more force &itrength than gapowder made atter any of the other ſorts,lmean 

where there 1s taken of Saltpeter many times refined ten pattes,of Brimitone one part, ot 
Cole made of the young twigs ofa filbert tree which hath the barkeand rines the:con pil- 
led of, one part.And this ſort of gunpowder will be moſt ſtrongeſt for two cauſes: Ike tri 
j| | is, becauſerhe Saltpeter containes + partes of that powder,which £ area greater patt than 
W By bow much” j5 any of the partes inthe other ſortes of gunpowder before noted; The ſecond caule is,for 


W eo ofwhich 4.1 the Saltpeter is oftentimes refined, which cauſeth it to bee more perte&: And alſo this 


car per * ſort of gunpowder ismade of the moſt perfeQeſt Coles,for in cffe& by how much the Cole 


morc lighter, is of a more lighter and ſofter ſubſtance, by ſo-nuuchitis more apt to receive and main- 
and ſofter ſub- taine fire with tacilitie ; and therefore itis by ſo much -the more perfeR, more apte, and 
ſtarce,bylo more readicto do his office quickly, Prior. Your opinion herein doth like me wel and be- 


_ —_ cauſe it is now late I will forbeare yntill to morrowe in thecuening to aske another doubr 


reccauc and ot you. . 

maintaine . _—_ 

# fire wich fa- | The ollo HIE, 

—__ | 7 Colloq, 

How gunpowder can not be made of Saltpeter only and how. mm making of gunpowder ſuch a quantitie 


of Brimſtone and (ole muſt of neceſvitie be added unto Saltpeter as will be able to make cach ſim- 
ple in that mixture to doe bis expelled office. ; 


L.Gabriel Tadino Prior of Batletta. 
Interlocutors, } | 
Nicholas Tartaglia. 


Reor, Yeſterday in theeuening yon concluded that the'16 fort ofpowderis more finer, 
more {tronger,and of more forcethan any of the other aforeſaid ſortes of gunpowder, 
becauſe that 16 fort of gunpowderhath in it a greater quantitie of Saltpeter than any of 
the other ſortes hath, the which quantitie is as muchas {partes of the whole mixture. Nowe 
Iaske of you whether that gunpowder would have been of more force and ſtrepgth.if it 
had been made with a greater quantitie of Saltpeter than £partes of the whole mixtare, 
and with aleſſer quantitie of Brimſtone and Cole than-2, Lmeane of ſuck Coles as. were 
ut into the ſayd ſixteenth fort of Gunpowder? Nicholas, Without doubt it woulde 
of more force and power, ſo thatthe ſayd ſmall quantitie of Primſtone & Cole: bee apte 
and able to execute their office as they ought to doe, that is to ay to beon a fire quickly 
and to {ct the Saltpeter ona fire, and to maintaine hire in the amevntillit be wholy reſol- 
vedinto fire. For if there ſhoulde'be ſo ſmall a quantitie. of Brimſtone: and Colc, as 
that therebyrhey ſhould not be aptand able to execute their ſaide office;that compoliti- 
og woulde bee vpprokitable and almoſt to no purpoſe ; And therefore it is ——_ 
>: or 
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for youto be thereof well aduiſed, For if it were poſſible tomake gunpowder onely of 
pure and perfect Saltpeter, without doubt that powder would bee more ttron ocrand of 
morepower than any otherſortof gunpowder made with the {ame Saltpeter, Brimſtone 
and Cole. But becaule the (aid Saltpeter of itſelte isnot apt nor able to burne in a fame 
quicklte as Brimltone wil do,nor maintaine theflamin g firetill al the materials are burnt 
and conſumed as the Cole will doe, therefore it is neceſſary to adde Brimſtone and Cole 
thereunto, and ſuch a quantitie thereof aswill make them aptand able to execute their 
ſaid office according as before 1tis ſaide they ſhould doc. Privy. I doe vnderitand you 
well,and you haue ſpoken enough tor this euening, 


: The 8. Colloquie. 


Hew :t is an vnneafull thmg to make more finer gurporder for one kinde 


of "Sunne than for another. 


L. Gabriel T adino Prior of Barletta. 
Ir:terlocutors ; | 
Nicholas Tartaglia. 

Rior. Yeſterday in the euecning you aftirmed that the ſame gunpowder which con- 
taines the greatclt quantitic of Saltpeter, and the leaſt quanritie of Brimſtone & Cole 
(ſo that the Brimſtone and Cole be ſuftictent to execute their office 1s better and of more 
powerthan any other kinde of gunpowder made tn the ſame ſort of Saltpeter,Brimitone, 
and Cole with aleſter quantitie of Saltpeter,and a greater quantitie of brimſtone & Cole: 
and althovgh I beleeue this ro be true, yet I perceive that this rule is not generall, tor all 
kind of Artillery, becauſe all men know that handgunnes muſt be charged with finer pow- 
der than harchibuſes,and that harchibuſes muſt be charged with finer powder than Muſ- 
kers,& Falconets,& that Faulconets mult be chargedwith better powder than is put into 
other great Ordinance:whercfore I] aske of you it it be needful to ſhew how fine the pow- 
der oughtto be made foreuery kinde of Peece. Nich. 1thinkeitnot needfull to doe ſo,al- 
though it be an vſeto do ſo: but Iam of this opinion, thatthis1sa greatererror than that 
which was told of the Culuerings and Cannons inthe 11 Colloquie of the firſt booke. 
Prior. What would you have to be done? N:ch, Atthis preſent 1 will not giue an abſolute 
& determinate anſwereto this matter,but Iwil conſidera little better therof,and I hope 
tomakeyou perceiue an errorin this thing which bringeth with it other things of more 
diſcommodiric,lofſeand coſt than the Culuering doth in reſpe& of the Cannons, whereof 
I eaue you tovnderſtand in the laid 11 Colloquie of the firſt booke. Prior, Conſider well 
thereof, tor theſe things beinga long time vſcd will importe much, and ſometimes more 


than a man willthinke. 
*The 2 Corollarie, 


Annuccio Biringuccio in the 10 booke and 2 chapter of his Pzrorechnye declareth 
that grofſe gunpowder occupiedin handgunnes or harchibuſes will not expel theit 
pellers 2 quaites caſt from their mouthes , & that fine gunpowder being ſhot out of 
great ordinance will breake or matre them: but I ſuppoſe(as Terraz/iain the prece- 
dent Colloquic doth think)that we may put with good aduiſementſo much of groſle gun- 
powder into our handgunnesand harchibuſes as will cauſe their pellets to randge along 
diſtance,and alſo that we may charge great Peeces of Artilleric with ſo ſmall a quantitie of 
finegunpowder as wil beaiuſt charge in powdec for them and in their diſcharges neither 
breake or hurt them: For a Peece which doth require for his due and ordinaric charge 8 
ounces of that ſort of groſſe gunpowder which is marked in the 16 chapterof mine eAp- 
»dix with the number of 1 may be juſtly charged, & without any harme tothe Pecce diſ- 
charged,with 7 ounces and a halte of thar ſort of fine Gunpowder which is in the ſayde 
16 Chapter of mine Arpendix marked with the number of 2, orit you will with 7 ounces 
and ! of an ounce of that fort of mote finer Gunpowder which is in the ſaid 16 Chapter 
of mine Appendix marked with the number 3, as you may morcat large reade in Girola- 


20{ atanco his 5 booke Dell'arte milttare, 
G. G 3 The 
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Theg. ( olloque. 


How they are decemedwhich doe thinke that gunpewder is corned for to be thereby more forceable and 
more ſtronger. And how Arte ought to follow nature whomaketh all things that are made to ſome 


ende. 


78 


ne Arſenal 


tilleric:and ſarjsfied therewith,l come now vnto you to pray you for to ſhew me the reaſon therofand 


| Eocn are ally 1, qtherefore1cannor belecue that he of the Arſenal who as you haue ſaid hatha penſion 


. pol of the ſeignorie for tomake both fine and groſſe powder knoweth not to what end gun- 


cs to worke POWder is corned for Handgunnes,& not for great ordinance,ſecing hee doth makefuch 

the (ame gunpower cuery day. /erome. Tknow it to betrue that hee could not giue mee any better 

vrchoule.. reaſon for thatthing than that which I hauc told you. Nich. Before I wil tell you my opi- 
nion herein you ſhall goe againe vnto him & pray him of curteſic to tell you truely why he 
doth corne ſuch gunpowder. /erome, It is no needethat I ſhould goe againevnto him for 
Iam ſure he will anſwere me(as he did before) that he doth corne gunpowder forto make 
tt more forceable and more ſtronger. Nicho. When he hath ſo anſwered, ſay vnto him, it 
youcorne gunpowder to make it haue more force and ſtrength,you ſhall do well rocorne 
alſo the groſſe gunpowder which ſerucs for great ordinance for to make the ſame alſo to 
be of more force and ſtrength. /erome, I will doc ſo, and returne againe ynto you today, 
or to morrow with his anſwere. 


The 10 ( olloquie, 


Why gunpowder which doth ſerue for Handgunner, Harchibuſes and other ſmall peeces of «Artillery 
15 corned: eAnd why gunpowder which doth ſere for great ordinance ts not corned: And how mas 
ny of them which doe corne gunpawder, doe therein as they haue ſcenc others doe, and as they hae 


been taught and care not to know unto what end they doe ſo, 


lerome Gunner, 
Interlocutors, 3 
Nicholas Tartaglia. 
I Erome. After I partcd from you yeſterday,I went direly to the Arſenal.and finding my 
triende there,] prayed him againe if he knewany other reaſon than the ſamewhich he 
had tolde mee, that he would not hide it from mee, and 1 promiſed that for the ſame 1 
would alwayes account my ſelte much bound vnto him: he {wore vnto me that he knewe 
no other reaſon than that which he had before tolde mee : that is to ſay, they did corne 
propor to augment the vertue force,and power of the ſame gunpowder. I anſwered 
im, why ſhouldit not be good to corne allo the groſſe gunpowder which ſerues for great 
So ordinance 
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ordinance, that the ſame mightlikewiſe be made more forceable,and ſtronger than iris? 
Hereplyed,tor feare that the great ordinance would breake therewith, and ſo 1was refol- 
ved. Nicholas. Youthould haveanſwered himthat vppon ſuch occaſis they might charge 
ſuch Peeces with alcile quantitie of gunpowder than is their ordinarie charge and there- 
by ſaue much gunpowder,orthat they might putinto the powder alefle quantitic of Salt- 
peeter than they vic zo doe. /erome. Iwasnot ſo wel aduiſed as to make that aunſwere, 
bur it 1s to be thought thar all they which make gunpowder doeaccording as they haue 
ſeene others doe, or as they haue beene taught, & care nor to ſearch,or to know the cauſe 
of the thing which they doe,thatis toſay,to what endethey doc it. And I will now ſpcake 
of my ſelte, how 1 haue made both groſle and fine gunpowder, and that I did corne the 
fine powder which I made, and knew not to whatende ] did corne it, but 1 did ſo becauſe 1 


79 


had ſeen other Gunpowdermakers to do the ſame..Nicholas. I beleeue thar itis ſoas you | 


ſay. erome. Tell me of courteſie your opinion herein. Nicholas . Hauing promiſed to 
tellyou mine opinion therin, it1s reaſon that 1ſhould pertourme my promiſe, theretore 
you (hall vnderſtand that atter you went from me yeſterday 1 conſidered of this matter, & 
in effe& haue tound. that onely neceſsitie or commoditie hath cauſed mien tolearne the 
meanes to corne gunpowder for handgunnes and harchibuſes.& not for great ordinance, 


ſay,ahandfull of cofne and a handftull of meale being laide a parte ora ſunder vppon a 
plainetable declining ſomewhat on the one fide, the handtull of corne will role downe 
morecaſilic vppon the ſaidetable than the handfull of meale will doe. Forthe meale will 
lieflat and more vnmooueable, but if it doe role or runne by reaſon of the ſlope lying of 
the table, it wil runne altogether on a heape,and the corne will role therein ſeucral parts. 
lerome, 1 doe well vnderſtand you,but what profite comes by that kind of roling or run- 
ning ? Nicho/as, You know when you carriea handgunne or a harchibuſe to ſcrue you in 
your buſineſſe,that itisneccſſarie alſo to carrie with you powder for to charge your 29 
therewith ſo ofren as you will,and that ſuch powders cariedin a flaske, and for ro charge 
with mecaſure,that there is made vppon the flaske ( as you know) alittle pipe able to re- 
ceiue ſo much powder as is conuentent for the charge of that handgunne or harchibuſe, 
and how there is an enguine or ſpring inthar little pipe to be ſhut within it whentheſaid 
pipeis full of powder to keepe the powder within the ſame little pipe that it ſhall notfall 
out of the ſame intotheflaske. /erome. I knew all this before you tolde me of the ſame. 
Nicholas. Although you know all the ſame better than I doe,yetI will tell yourhereof that 
you may the better vnderſtandethe matter folowing. And therefore I conclude that ifthe 
gunpowder which is put into the ſaid flaske be not corned,it wil bea hardething to fil the 
ſaide little pipe with the ſame. For by turning vp theflaske to fill thefaide pipe with ſuch 
gunpowder as was in the ſame flask, the ſaid gunpowder wil fall al together in alump vp- 
pon the firſt entring place of thatpipe, and choke or locke within the ſame allthe ayre 
which was in that emptie pipe, and thereby that ayre will not ſuffer the powder toenter 
therein, ſoas oftentimes the ſaide pipe will befound to beemptic or not full of powder. 
But this thing wil notſo happe ifthe powder be corned, forſuch corned powder wil role 
more a parte or ſeperately(as it hath beene ſaide of corne and meale)the which ſeperation 
will make a way for the ayre in the ſaide pipe to goe out of the ſameintotheflaske, and 
to fill the place which conteyned the powder that is gone intothe {aide pipe, and bythis 
meanes moſt commonly the ſame pipe will be ſo full of powder as 1s convenient for it to 
be. And for this cauſe men haue beene compelled to deniſe a meanes to corne gunpowder 
for handgunnes and harchibuſes, and not for great ordinance. For (as you know) the 
powder is put into great ordinance andinto the loweſt end of the concauitie thereof with 
21adle, and therefore itis no matter whether the powder will role or not role, and itwill 
be ſiperfluous to corne powder for great ordinance, for as you know youvſe to carry 2 


Why gunpow: 
Apes; der tor hand- 
becauſethe ſame corne powder will role or runne much better than powder which is not gunncs iscor- 
corned, as it may be perceaued by a handtull of corne and a handlull of meale, that is to ned,andwhy 
gunpowdei to; 
great Ordi= | 
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little Aaske full of the fineſt powder to put into the touchholes of 7.1," ®4cr ought robe corned 

handgunnes and harchibuſes, which powder if itbe not made with for handgunnes, harchibuſes,& orhet 

very ſmall cornes, it neither will nor can goe into ſo little a hole by the ſmall pecces, butnot for great Or- 

reaſonsaforeiaide . And therefore inthis calc it - neceſſaric to make dnance, 
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the powder with very ſmall cornes, Burt itis otherwiſe in great ordinance, for as Ihaue 
beene informed,you put powder into their touchholes with your hand. /erome. Ir is euen 
ſoas you ſay, and yourreaſons herein are very true. But I never thought that gunpowder 
had beene corned for ſucha cauſe, and for that 1 doe eſteeme of this which you hauc tolde 


me morethan of 10 crownes,Idoc hartely thanke you for the ſame, 


The ende of the thirde Booke of Colloquies. 
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A TREATISE 


NAMED LVCAR APPENDIX, 


COLLECTED BY CYPRIAN LVCAR GEN- 
TLEMAN, OVT OF DIVERS GOOD AVIHORS 


IN DIVERS LANGVAGES: 


To ſhewe vnto the Reader the pon of fice, and dutie of 4 


Gunner, and to teach him to make, and refine artificial Salrpeter: to 


ſublunebrimſtonefor gunpowder,to make coles for gqunpowder,to make gunpowder of di- 
uers forts & of divers colours,to make gunmatches,touchwood, and fire ſtones,to know the 
waight and meaſure of any pellet, to make carriages, ladles,rammers, ſcourers,and cartred- 
ges for any great peece of artillerie, toknow the proportioned length, due thicknefle, and 
waight of cucry great peece of artillerie, to know what number of men, horſes, or Oxen wil 
draweany great peece of artilleric, to make plarformesfor great ordinance, to make gabbi- 

ons of earth for the defence of gunners in time of ſeruice, to charge cuery great peece of 
artillerie with his duc charge in ſerpentine gunpowder, and alſo in corne gunpowder, 

to ſhootewell at any marke within point blanke, to ſhoote iwell at any marke vpon a hill, 

or ina valley without poynt blanke,to ſhoote well at a marke in any darke night, to mount 

morter pecces to ſtrike any appointed marke, to tell whether a thing ſeene farre of doth 

ſtand ſhll, come towards him, or goefrom him, to make and vie diners Trunkes, and 

ſortes of fire workes, to make mynes, to meaſure altitudes, longitudes, latitudes, and pro- 
fundities,to draw the true plat of any place,and to do other commendable things whichnot WY 
onclie in time of warre "but alſo intime of peace may to a good end be pratiſed, #3 


Scientia non habet inimicumpreter Jqnorantem. 
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Thefifl Chapter. 
The properties,office and duetre of a Gunner, 


+ Gunner oughtto be a ſober, wakefull, luſtie, hardie,patient, prudent, and 
pe quick ſprited man, he ought alſo ro haue agoodeyſight, agood 1udge- 
ment.and perfect knowledge toſcleRa conuenient place inthe day of ict- 
AS uice,to plant his Ordinance where he may doe moſt hurt vnto the ene- 

\ mies,and be leaſt anoyed by them, and where his Otdinance may not be 
ſurpriſed by the enemie. 


A Gunner ought to be skilfull in Arithmeticke,and Geometrie,to the ende he may be | 


. able by his knowledge in thoſe artes to meaſure heights,depthes,breadthes,and lengthes, 
and to drawethe platof any peece of ground,and to make mines, countermines,arvficiall 
firewoorkes,rampiars,gabbions or baskets of earth,and ſuch like things which are vſedin 
time of warre to be made for offenſive and defenſiue ſeruice. 

A Gunner ought alſo toprocure with all his power the frend(hip and loue of every per- 
ſon, and to be carefull for his owne ſafetic,and tor the preſeruation of all thoſe that ſhal 
be about him, 

Alſo he ought to be no ſurfeter.nor a great or ſluggiſh ſleeper, but he muſt governe hin 
ſelfe inal times as a wiſe, modeſt, ſober, honeſt,and skilfull man ought to doe,thatthrough 

'want of ynderſtanding he may neuer leeſe his credite,noran vniucrſall viaoric which of- 
tentimes by the meanes of gdod Gunners well managing their peecesis gotten. 

Alſoa Gunner ought at the receite of his charge to make an Innitorie of al ſuch things 


as ſhall be committed to his charge as well to render an account,as to conſider the want 


of ſuch neceſſaries as tothe Artillerie apperteineth. 

And when a Gunner ſhall be appoynted to doe an explogye, heoughtto want neither 2 
. fire ſtone,nor a tyndar box with a good ſtcele,nor flintſtones, nor tindar,nor gunmatches, 
nor a flaske full of good touchpowder to kindle his gunmatch and fire , when neede ſhall 
require. 

Alſo when a Gunner ſhall be appoynted to doe an exployte, he muſt lay his powder 
twenty paces from his Peeces in ſuch a place where nofire, water,or hurt may come ynto 
itthrough any perſon , or by reaſon of any winde, weather,or otherwiſe,and keeping his 
powder alwayes couered, he muſt not be vnmindfull of this, that itisa very dangerous 
thing for a Gunner to truſt many, becauſea generall hurt and death may thereuppon 
followe. x 

Alſo a Gunner that hath a charge ought to haue alwayes inareadineſſe all neceſſarie 
things for his artillerie : that is to ſay,wheeles, axeltrees, ladles, rammers, ſpunges, gun- 
powder, pellettes,tampions, chaineſhor, croflebarres, fuſtian, canuas, or paper for car- 
tredges and firewoorkes,fourmes for ladles and cartredges, needles, threedto ſowe and 
binde the cartredges and firewoorkes, artificial torches, candles, lantornes,matrockes, 
ſhouels,crowes of yron, handaxes, leuers,enguines for the mountingand imbaſing of or- 
dinance,ropes, little handbaskets , glweorpayſt, horſecollers, horſes or oxentodrawe 
his peeces, all manner of cartware, carters to guyde and keepe his horſes and oxen, 
and a ſufficientnumber of Gunners and aſsiſtants to charge, diſcharge, mount, imbaſe, 
wadde-ramme,make cleane,ſcoure,and coole his peeces when they arc ouer heated, and 
to have for this purpoſe vineger and faire colde water. : ; 

Alſo a Gunner ought alwaycsto haue a gunners ſtaffe, or a partiſant,or a hal bert ſtic- 
king by him for apartof his defence, and he _ to put into the cocke of his Gunners 
ſafe a gunmatch,or wrappe about the lower end of his ſtafte, partiſantand hatbertagood 
gunmatch,which may geue fire vnto his peeces of artillerie when neede ſhall require, 

Alſo a Gunner ought not to fleepe much at any time of the day,or night,when he 1s ap- 
poynted to ſeruc in the fielde, or inanyother place, nor toeate or drinke in any other 
roome than where his peecesof artillerie are planted, becauſe in his abſence the ſame pee- 
ces may be choked, poyſoned,and harmed by diucrs wayes;and that he may many times 
vppona ſudden hauc good occaſion to diſcharge = his peeces, Fe 
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Andit is requiſite for a Gunner to fixe yppon the tayle of the carriage of his pecce a 
cheſt to holde his neceſſary things,and to defende him from imall thotwhen he (hal ſerve 
in a place where no baskers of earth are ſet to defend him. = | 

Alſoa Gunner oughtto hauea ruler and a payre of compaſſesto meaſure the heigth & 
length of euery peece his concauitie,and the length, depth, and widenefle of cuery ladle, 
whereby he may know whether his peece is laden with too much powder, oris charged 
with a leſſe quantitic of powder than it oughtto haue. | | 

A Gunner ought to knowe the namesJlength,and waight of all manner of peeces, and 
be ableto tell readilic how much gunpowder isadue charge tor cuery peece, how manie 
times in one day cuery pcece may without harme be ſhot of, how many Gunners and af. 
ſiſtants or labourers ought to attend vppon euery peecec, how many horſes,or oxen w1!l 
drawe euery peece, what ſorte of peeces doe commonly carry pellettcs of lead, what forte 
of peeces doe ſhoote Pellettes of yron , whatſorte of peeces are viſually laden with pel- 
lettes of ſtone, and what ſorte of peeces have chambers , and how euery kinde of peece 
ſhould be charged with his powder,tampion, pellet.and wadde. 

Alſoa Gunner muſt be $kitfull to make Saltpecter,to refine and ſublime Saltpeeter, to 
make divers ſortes of gunpowder,to make coles for gunpowder, to purihe brimſtone tor 
Saltpceter,to make cartredges,to amend and make good agayne cuery forte of gunpow- 
der which by any manner of meanes hath loſt hisvertue and force, and tell how much 
Saltpeter ought to be put into the ſayd vnforceablegunpowderto make it ſo ſtrog as it was 
before,and how many times the ſaltpecter which ſhall be-put into the ſayde gunpowder 
ought to berehned. 

Alſo a Gunner intime of ſeruice onght to forbyd with meeke and courteous ſpeeches 
all manner of perſons other than his appoyntedaſsiſtantes, to come neere his peeces, to 
the ende that none of his peeces may be choked, poyſoned or hurt,and heought not for a- 
ny prayersor rewatdetolende any peece of his gunmatch to another perſon, becauſe it 

may be very hurtful! ro him in time of ſeruiceto lacke the ſame. | 

Alfo a Gunner before he goeth to doe any exployte ought to conſider of all thinges 
which ſhal be needeful for him to haue, & how farre the place is to which he muſt goe,&. 
by what wayes he ſhall paſſe with his artillerie, that he may carry with him all thinges 
needefull tor his artilleric and for him ſelfe. 

Alſo a Gunner ought not at any time to beate open the heads of his gunpowder bar- 
rels with any yron, orſtone, but with a woodden mallet which will neuer fire the gun- 
powder as a peece of yron anda ſtone may doe. Y, 

Alſoit a Gunner will charge his peece with Cartredges.he ought to ſet them vpright in 
atubbeor ſome other woodden veſſel, which (though it ſhall ſeeme toſtande in a place 
outot danger for fire )ſhould never be vncoueredfor any longer time than while the ſame 
cartredgesaretaken out one by one tocharge the peece. 

Alſo a Gunner ought to waſh hispeece within before he doth firſt charge it, and ( after 
he hath dryed it well againe by the helpe of 2 or; cleane anddry ſpunges,8& made it very 
clcan within) he ought to looke by ſuch meanes as are declared in the 43. Chapter of this 

Appexaix whether or no any hony combes, flawes, or crackes are in the ſayd peece. 

Alſo a Gunner before he doth ſhoote oughtto conſider and try whether the trunnions 
in hispecce are ſetin their dueplaces, and finding them by the dorine taught inthe 41+ 
Chapter of this ependix to be wrong ſct,prevent the harme which may come thereby. 

Alſo a Gunner before he doth ſhoote ought to conſider whether his peece is charged 
with ſtrong and dry gunpowder, or with weake and moyſt gunpowder,to thecnd he may 
alwayeslade his peece according to thequalitie of the gunpowder: For as ſtrong and dric 
gunpowder may driue the ſhot tarther than the marke, ſoweake and moyſt gunpowder 
may cauſe the peece to ſhoote ſhort of the marke. 

Alſo euery Gunner before he doth ſhoote muſt conſider that his peece ought to haue 2 
due charge in gunpowder : Foras when a gunner doth peue vnto a peece more than his 
duety , he oucrſbogtes the marke, and putsthe peece after itis made hot in danger of 


_— » ſo wheahe geues vntoapeecs leſle than his ductic he ſhootes ſhorte of the 
marke. 
Allo 
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Alſo every Gunner muſt charge his peece with a fit pellet : For as the pellet which is 
more bigger or more higher than itſhould be putteththe peece in danger of breaking.ſo 
the pellet which 15 loaror ſmauler than it ſhould be,wil fall ſhort ofthe marke, and neuecr 
working hisexpeQedeffe& , ſwarue ſometimes in the deluerance our of the peece,, and 
ſtrike wide of the marke, : 

Alſocuery Gunner before he ſhootes ought toremember thata long wadde of have, 
ſtrawe, toe , orot vntwilted ropes lying behindea pellet within any peece will cauſe the 
pelletto ſtrike wide of the marke. 

Alſo euery Gunner oughtto know that a peece of artillery which doth not lye taſt vp- 
pon his carriage wil thoote awry from the marke, 

Alſo euery Gunncr ought to know that if the carriage of his peece doth notlieri ghr.the 
peece vill ſhoote awry from the marke. 

Alſo euery Gunner ought to know that if one wheele in the carriage ofa peece be more 
greaſed than the other wheelein the ſame carriage,the wheele which is more greaſed will 
turne faſter about than the other wheele,and cauſe the Pecce lving vppon the ſayd carry- 
age to ſhoote awry from the marke. 

Alſo cuery Gunner before he ſhootes ought to remember that if one wheele ſhall re- 
coyle faſter than the other wheele, or if anic thing ſhall let one whetle more than the 0- 
ther, the Peece wil! ihoote awrie from the marke. 

Alſoeueric Giner before he ſhootes muſt aduiſedly looke whether or no both wheeles 
of euerie carriage are of equall heigth : For when one wheele of a carriage ishigher than 
the other wheele of the ſame carriage, the higher wheele turneth more taſter than the o- 
ther wheele which is more lower, & cauſeth the Peece laid vpon ſucha carriage to ſhoote 
awrie from the marke, 

Alſo eueric Gunner before he ſhootes muſt aduiſedly looke whether orno both endes 
of the axeltrec in cnerie carriage are of equall bigneſſe : For when one end of theaxeltree 
in acarriage is greater than the other ende, the Peece that lyeth ypon ſuch a carriage will 
ſhoote awry by reaſon the wheele which 'turneth vppon the leſſer end of the axeltree run- 
neth about more eaſilie than the other wheele which turneth yppon the greater ende 
of the axeltree. | 

Alſo euery Gunner before he ſhootes muſt aduiſedly looke whether orno the rounde 
holes which are made in the wheeles of every carriage for the endes of an axeltree to lie 
ifare of equall bigneſſe ; For if the hole in the naue of one wheele of a carriage ſhall be 
greater or wider than the hole in the naue of the other wheele of the ſame carriage, rhe 
peece that lyeth yppon a carriage with ſuch wheeles will ſhoote awry, becauſe the wheele 
which hath in his naue the greater hole, runneth about vppon the end ofhis axeltree more 
eaſilie than the other wheele which hath in his naue the leſſer hole. 

Alſo euery Gunner before he ſhootes muſt aduiſedlie looke whether or no the holes 
which are made in every carriage for the trunnions of his peeceto lic in, are fit for the 
ſametrunnions,and of equal! bigneſſe : For when one trunnion hole vppon a carriage is 
wide,and the other trunnion hole vppon the ſame carriage 1s narrowe,thenthe peece that 
hath histrunnions layde in two ſuch vnfit and vnequall holes will ſhoote awry from the 
marke. 

Alſo euery Gunner before he ſhootes muſt take away all the ſtones which ſhall lie vnder 
the tayle of any carriage : For when a ſtone ſhall happen to lie vnder the tayle of a carri- 
age,then the peece that lyeth vppon the ſame carriage will inthe deliverance of his ſhot 
turne aſide,and ſhoote awry from the marke. | | 

Alſo euery Gunner before he ſhootes muſt take away all the ſtones which ſhall lie vnder 
the wheeles of a carriage : Forwhena ſtone lyeth vnder any one wheel of a carriage, then 
the peece which lyeth yppon the ſame carriage wil ſhoote awry from the marke. ; 

Alſo cuery Gunner before he doth firſt charge his peece oughtto trie whether orno his 
peeceis rightly bored in the middeſt of the metrall : For a peece which isnot rightly bo- 
red wil (hoote alwayes wide from the marke,except the Gunner to remedie that fault doe 
vic ſuch skill as is taught in the 10,Co/loquic of Nich.Tartaghia, his firſt booke of Co/loguier. 

Alſo cuery Gunner ought to remember before - ſhootes that if both or one ofthe ws 
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vel ſights yppon the peece ſhall not be preciſely ſetin the midſt of the outſide of the peece, 
the ſayd peece will drive his pellet wide from the marke. ; 

Alſo cuery Gunner before he ſhootes muſt coſider of the marke at which hewi! ſhoote, 
Imeanc cuery Gunner muſtlooke aduiſedly whether the marke at which he will ſhoote 
be vppon a playne round,or yppon thetoppe of a hill, or downe in avalley,or farther 
than his peece will (hoote, that he may plant, mount, and imbalc his peece to ſtrike the 
marke lying within the reach of his peece. 

Alſo eucry Gunner before he ſhootes ought to conſider whether the ayre be thinne and 
cleere or cloſe and thick, becauſe a pellet wil paſſe more eaſilic thorow athinne and cleere 
ayre,than thorow a cloſc and thickeayre. | 

Alſo cuery Gunner before he ſhootes ought totric whetheror no the ground vppon 
which the peece doth lie in his carriage be playne and leuell ; For as when the grounde is 
lower at the tayle of the peece than it1s in the place wherethe wheeles {tand.the peece re- 
coyling vnto the lower ground will -ouerſhoote the marke, becauſe in the deliuerance of 
the ſhot the breech gocth downewards,and the mouth vpwards,ſo when the grounde is 
higher at the tayle ofthe peecethan it1s beforein the place where the wheeles ſtand, the 
pecce may (hoote ſhort of the marke,although it1s not ſo apt to recoyle agaynſt a hill as 
it wil doe downe ahill. 

Alſo euery Gunner oughtto weather the marke according to the hardnes of the winde, 
and the diſtance vnto the fnarke:; For as the winde being with him will cauſe a peller to 
flie beyonde the markeaccording tothe hardneſle thereof, and the winde being againit 


+ him will cauſe a pellet to fal ſhort of the marke according to the hardnefſethereot,ſo a lide 


winde.driueth a pellet wide fromthe marke. Et 

Alſo cuerie Gunner before he ſhootes ought to driue the wadde and ſhot home vnto 
the gunpowder, for when the waddeand ſhot do lic ſhort from the gunpowder,the Peece 
breakerch manic times in the vacant or emptie place betweene the powder and the 
thor. | 

Alſo euery Gunner before he ſhootes muſttrulic diſparte his Peece,or giueallowance 
forthe diſparte, and when he diſpartes a Peece he ought to ſet the ſaid diſpart inthe midit 
and vppermoſt part of mettall ouerthe mouth of thePeece, 

Alſocuery Gunner ought to know that as it is a wholeſome thing for him to drinke and 
eate alittle meate before hee doth diſcharge anic Peece of arrilleric, becauſe the fume of 
ſaltperer and brimſtone will otherwiſe bee hurrtfull to his braines, ſo it is veric vnawhole- 
ſome tor him to ſhoote in anie Peece of ordinance while his ſtomake is full. 

Alſo a Gunner which ſhall ſerue vpponthe ſea in any Galleon,or other Ship, or in a- 
ny great or {mall Galley , ought before his going to ſea to conſider well of the num- 
ber of trunkes , pykes, dartes, carthen pottes halte baked, copper cauldrons , mor- 
ters, peſtels, and ſcarces that will be necdefull for him in his {ca ſeruice, and alſo 
of the meaſure of ſeuerall oyles, and quantitie of gummes,camphire, and all other mate- 
riall and needefull things for firewoorkes. 

Alſo a Gunner which ſhall ſerue vppon the ſea in any Shippe,ought before his going 
to ſea to wryte with goad aduiſement ina paper booke for the owner or Caprayne of 
the veſſcll in which he ſhall ſerue, the number and price of trunkes, pykes , dartes, ar- 
rowes, and earthen potrtes halfe baked, that will be needefull vppon the ſea for of- 
fenſiue and defenſive ſeruice, and alſo the number and price b ron hoopes, and 
the length and price of yron wiers or ſtrong cordes that wil be ſufficient to binde falt 
all the ſayd trunkes,pykes,dartes,arrowes,and pottes of fire. 

Alſo euery Gunner which ſhall ſeruc ypponthe ſea inany ſhippe ought before his go- 
ing toſeatowrite in his memoriall or paper booke for the owner or Captayne of the 
veſſell in which he ſhall ſerue, the waight and price of euery ſimple and materiall 
ching that is requiſite to make firewoorkes, and roketres for many ſeuerall fightes, 
and diuerstriumphes vpponthe Sca, &alſothe numberand price ofthe cartredges which 
he meaneth to make for his ordinance,and the quantitie and price of fuſtian, canuas, or 
paper that will iultly ſcruc without waſte to make the ſame cartredges, : 

| Allo 
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Alſo euery Gunner which ſhal ſerue vppon theſea &c, ought to write in his memotial ® 
| &e.the number,fortes,and priſcs of great and ſmall needles, the quantitie and price of 
packthreede, and other imaller threede that wil be needeful ro ſowe the bagges ot his car- 
tredges,and to binde faſt his fireworkes and rochets in their cotes or couers. 
- Alfocuery Gunner which ſhall ſerue vppon the ſea &c. ought ro write in his ſayd me- 
moriall &c.the waight and price of ſo much gunpowder,and of ſo many fit pellettes as wil 
be enough tor to charge all the peeces in his veſlel tourty times ouer, andalſo theprice of 
ten barrels of more gunpowder, which he ought to haue for the onely making of fire- 
workes. 

Alſo euery Gunner which ſhall ſerue vppon the ſea &c. ought to write in his ſayde me. 
moriall &c. the quantitie and price of ſalrpeeter,brimſtone,and cole, which will be requi- 
ſitefor him to haue 1n ſtore to amend,andalſo ronwe make yppon the (ea gunpowder,if 
his prouiſion thereof ſhould happen by any meanes to decay or conſume. For the wante 
of ariy one of theſe things cannot without a marueylous chauce be ſupplied vppon the ſea. 

Alſo euery Gunner which ſhal ſcrue vpon the ſea-&c. muſt with diſcreation writ®1n his 
memoriall &c. the number and ſortes ot faultlefle peeces that will be needefull for his 
yeſſell and the places of the ſhippe or veſſel where they ought tolie, and appoynt in his 
fayd memorial! three chambers for euery chamber peece. 

Alſoa Gunner ſeruihg vppon the ſea ought alwayes when he ſhall be forced by neede 
tonwe make or amend his gunpowder, or to make any kinde of firewoorke, to roe in 4 
ſhipboateto lande,or otherwiſe into the ſea farre from his ſhippe, and to woorke for the 
ſafetic of his ſhippe vnder a couer or tent 1n his boate,or yppontheland in an old deſolate 
houſe ſtanding alone from other houles; 


The. ( hapter. 


Hew artificiall Saltpeeter which is a mixture of many ſubſtances hath(as ſame ſuppoſe) greater ver- 
te and more ſtrength than mynerall ſalrpeeter : how artificial ſaltpeeter is Ls. of fine and ſmall 
earth by two ſundry wayes:how the earth which maketh artificiall ſaltpeeter is drgged ont of ſellers, 
wvaultes,ſtables,oxſtalics, gote or ſheepecores , pigen houſes, or ont of the loermoſt roomes in other 
houſes : how blacke earth which will ſparkle m a fire,or yeelde a ſharpe,byting and meane ſalt raſte 
dorh make good ſaltpeeter : how for the making of artificial! ſaltpeeter you muſt pronide a ſufficient 
number of cauldrons, furnaces, barreller,halfe tubbes,and a connenient quantitic of wood, white= 
lime aſhes of oke,carth,and water ard how the ſayd canldrons, furnaces, barrels, and bulfe tubbes 
weſt be placed. 


A Rrificiall ſaltpeeter is a mixtute of many ſubſtances gotten with fire and water out of 
drie and durtie grounde, or of the flower that groweth our of walles inſellers, or 
Out of that ground which is found looſe within vanltes, tombes, or deſolate caues, where 
rayne cannot come in. And(asſomethinke) artifieiall ſaltpeeter hath greateryertue and 
more ſtrength than mynerall ſaltpeerer . Burt the beſt arrificiall faltpeerer is made of 
beaſtes dung conuerted into earth in ſtables, or in dunghilles of along time not vſed , & 
abou all other of the ſame dung which comes of gotes and hogges : Andit is requiſite 
what dung ſo euerit be, thatby contitwance of time it bewell reſolued into carth, and 
all the humiditie thereof being dryed, that the ſame earth ſhould beasit were a ſubtile 
and fine powder. When you ſhall have occaſion to make of this dung or earth 4 ' 
grcat quantitie of artificiall ſattpeeter , it will be neceflarie for you to provide tnany The fiſt way 
cauldrons, furnaces, barrelles or tubbes, and likewiſe wood, white lime, aſhes of olde tomake arnfi- 
oke, and a fufficientquantitie of the ſayde earth, and a great barne or other walled ciallSalperer 
houſe neere tothe water, that you may haue enough thereof,and ofcuery other material © 

thing. But firſt the furnaces muſt be made for the cauldrons,& they mult be placed thereg 

as they are which Diers yſe: Then there mult be preparedioyltes ſolong as the houſe, 
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other. And foralmuch asateuery time that it boyleth if it be not taken heed of,it tutneth 
into skumme,and ſometimes {welleth ſo much that by running over, it ſpilleth and car- < 
rieth away therwith much ofthe good, the which minding to remedy,you muſt take three 

es of Okeathts,and one of Lime, and moreouer in euery hundred pounde waight of 
water, there mnſt be diſſolued toure poundes of Roch Alume, and when the Cauldron boy- 
leth take of the ſaid water with a pot, and power into it onceor twile, ſpecially whenyou 
ſce the Saltpeter water riſe in $kumme, and ſo doing within a little while you ſhall ſee ir 
alay, and be both cleere,faire,an of an azure colour : and it muſt be boiled ſo long till all 
thethinne watrineſle be vapoured away and the ſubſtance of the Saltpeter thickened,ſo that 
it being taken out, and put in cheſtes, or tubbes, and cooled, nay congeale : the which is 
beſt done when the water is broughtto a ſmall quantitie, taking it out and putting it into 
aleſſe Cauldron wherein it will ſooner congeale,the which water being raſted;and ſcen to 
bereadie to congeale, you may take it out,and put'it into veſlels of wood, or of carth that 
are rough within,with certaine ſtickes of wood to congeale,and ſo you ſhal letit coole and 
reſt three or foure dayes ſoas it may droppe, and be ſtrained through ſome little hole in 
the bottome of the veſſell; andall the water which is not then congealed.you muſt take 
out,and ſaue for to ſceth againe : and the Salrpeter which 1s1n any quantitie congealed, 
you ſhall ande to beaccordingto the yertue that was in the water, or in the earth: but the 
cleereneſle and faireneſſe thereof will come of the maſter vertue of the water which is put 
into it inthe boyling,which hath ſtrength to purge it,andto make it come as it were refi- 
ned in the firſt ſeething, Now this being taken from the ſides of the veſſel where it congea- 
led, and inthe water thereof waſhed,you muſtlay it vpon a Tableto driethroughly.and the 
fame ſeeming vnto you to haue neede, or neuertheleſſe minding,to haue it aboue the 
common vie tor ſome purpoſe more refined,and purified from all maner ofearthie groſle- 
neſſe, fatneſſe,and ſaltneſſe,(which for to make exceeding fine powder or aquam fortem , is 
moſt requiſite ſo to be) 1 counſell you to refine and purifie after one of the wayes taught 
in this Appendix. Ep 

Saltpeter may alſo be made of earth in this ſort folowing,digge ſuchearth out of floores The ſecond 

inſellers,vaultes,ſtables,oxcitaules,gote or ſheepe coates, pigen houſes, or out of the1o- us by mo 4% 
ermoſt roomes in other houſes as is blacke, or thatthrowne into a fire will ſparkle,or that Cob ns of 
is of a ſharpe, biting, and meane (alt taſte. But digge not for any ſuch carth more deeper 1}, 4:34 
than the length of z yaches vnder the faceand vppermoſt part of thefioore or ground out 
of which it thalbe taken,except you ſhall ſee in theearth vnder that depth ſuch white things 


or veinesas the Italian mameth Focchi, Hauing gotten a ſut- 
ficient quantitic of Saltpeter carth made fine andiſmal, anda 
competent number of halfe buttes, hogſheaddes, or barrels 
that haue one hole made with an Augarn the bottome of 
euery ofthem.you muſt firſt couercuery of the ſaid holes on 
the in(ide, with an earthen porenger, and toppe the ſazde 
holes onthe outſide of the veſſcls with tappes and ſpiggets. 
This done, fill vp the (aid halfe buttes,hogſheads, or barrels 
with the ſaid earth within a ſpanne of their brimmes andre- 
member that although the earth about the ſides of every 
veſſell muſt be rammed downe, yet that part of earth which 
lyeth in the midſt of the veſſell mult lie looſe, and vnpreſled. 
After this powre a bucket or pale of cleane water by little & 

litte vppoa the ſaide carth : When the earth hath drunkevp 

this water, powre one other bucket or pale of cleane water in 


Toknow whether or no any Saltpeteris in earch WR 


do this,make a woodden pin of a foote in lengrhy 


and with a mallet drive it vp to the head intothe þ { 
ground where you meane to ſceke for Saltperer: WIE 
Then raking the pinne out of his hole, thruſt 'K | 


an yron naile made redde hot with fire,andequal {hilt 
in length and bigneſle to the ſaide pin, intoche (lb 


ſaid hole. After this cover the Gwe hole gui 0s 
t dy $144; 


& fuffer the naile to Nid in ittil it ſhalbe 
cold ;*This done 


earth in that place wil yeeld plentie of Sa , 
ſowhen the naile taken our of the hole ſhal haue 
the naturall culler of yron, you muſtknowe that 
no Saltpeter will bee made of the earth in thac i 


place. 


| pull the naile out of the ſaide i#/*t 
hole,andnore well the culler of the naile. For as BY 
when the naile ſortaken out of the hole ſhall have 15 #88 
apale yelloc culler you ought to thinke char the {fk 


the ſame ſort-ypon that carth, and continne in ſo doing tillall theearth in the ſaid veſſels 
is well moiſtened with water. which ought to lie ip the ſaide veſſels for the ſpace of a day 
and a nightone handbreadth inheigth the earth; Then pull the ſaid tappes or ſpig- 
gets out of the holes inthe veſſels, and ſufferall the ſaide water to droppe out Nag 1. 
tubbes placed direaly vnder the ſaid holes : when you ſhall ſee that no more water will 
comecordroppe into the vndermoſt tubbes, emptie the dropped waterinto the veflelsout 
of which is d1d droppe beforeandowut ofthe ſane letit drop againe ſo long,andſomuch 
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and ſo broade that ypponthem commodiouſly aboue ground may ſtand buttes with their 
heads knocked out,ſquare cheſtes, barrels or tubbes to the number of 50.60.0r 100.ac. 
cording to the cauldrons, and the capacitie of the place,and betweene euery two of thoſe 
veſſels. there muſt be ſet a halte tubbe to receaue the water that ſhall runne out: Or there 
would be placed a gutter or canel of wood along vnder the holes of the veſlels which are 
ſer aboue the ground, ſo that it may conuey all the water which commeth from them in- 
to one or two great tubbes ſufficient to holde all the water thar ſhall be full of the ſubſtice 
of Saltpeeter. And inthe butres which haue their heads knocked out, barrels or tubbes: 1 
fay in the bottome of way 60 them, a hole muſt be made onthe one fide with an Augar, 
or cls three or fourelittle holes may be made with a good big perſer, and vpponthem 
you may lay alittle thinne linnen cloath,, or els the ſweeping ende of a broome, or ſore 
ſtrawe for to keepe the yerth vp, and toſtrayne the water that ſhall be put amongſt the 
ſameyerth which is to be wrought whicn it 15 taſted with the mouth, ſo that it be certaine 
that itcontayneth Saltpecter. Thenthere muſt be made in the middeſt of the houſe where 
the _— Saltpeeter is to be wrought a great hil,next vnto which muſt be made another hi! 
halfe ſo big which muſt be made with two partes of vnſlaked lime, and three partes of oke 
a(kes,or other aſhes which intaſte are very ſtrongand ſharpe, and then the one hill muſt 
bewel mingled with the other, and with the ſame compoſition the tubbes muſt be filled 
which are ſet aloft vppon the ioyſtes within a ſpan of & mouth, or els (minding not to 
mingle with the yerth the aſhes and the lime together) you may put firſt a ſpan thickneſle 
of yerth in the bottome ofthe tubbe,and thenthree Go thickneſſe of the aforeſayde 
lime,and aſhes,and afterwardes vppon the ſame another ſpan in thickneſle of yerth , and 
on thatlikewiſe another three ortoure fingersthickneſle of lime and aſhes:and fo putting 
intotheſayd tubbesone rew of one thing,andanother rew of another thing,you oughtto 
fill all the buttes, and tubbes, or other. veſſels that you have placed(cuen as aboue Ihaue 
layd) within a ſpan ofthe mouthes of them,and the reſt which is then leftempty,you muſt 
fill with water , the which running through all the yerth by a little and a little , muſt 
drop into the tubbes thar ſtande ynder to receaue it, orinto a gutter,orcanel, orwhere 
youliſt,ſo that it be conueyed intoone,two,or three ſundry tubbes, or where you thinke 
good : and ſo you muſt wel and gently gather all thewater which was powred yppon 
the yerth after it hath paſſed through the holes in the bottome of the tubbes inſuch wiſe 
that it may bring with itall the ſubſtance and yertue of the faltpeeter which was 1n the ſayd 


Toknow good Earth,whereof by putting ſome of it on your tongue you may taſte,and finding it biting 


TY Salrperer wa- 
er. 


and very {alte,it 13 atoken that it is good, and that you haue done wel : if not,powre ita- 
aine pon the very ſame carth,or yppon ſome other nwe earth. Bur finding the firſt earth 


ll of ſubſtance ſo much as ſufficeth,you may againe powre vppon it more water to waſh 
better the remnant of the earth : albeit this ſecond _ fa.. be faued _ mana x 


ſcl,and after this the earth may likewiſe be waſhed the thirde time, to theintent that all 
the ſubſtance thereof may be perte&ly gotten, But this ſeconde,nor thethirde,ought not 
to be mingled with the firſt, if it happen not to come of the very ſame taſte the which I be- 
leeuerhat itwilnot: but it muſt beput by ieſelfe in other veſlels for that itis good ro 
powre yppon the change ofthe next earth, and'fo you mayproceede gathering a good 
quantite of ſuch water, taking heele nevertheleſle that it befullof the ſubiance of falt- 
peeter : the whichif 1tſeemevnto you not of the ſame 100 aSyon would hauc it,you 
=} wa t agune vppon the very ſameecarth, or yppon other nwe.til ſuch time as it ſhal 
eyou,andthat you ſhal knoweizto be l of theſubſtice of ſaltpeeter. Beſides this 

there muſt be made a furnace with one or two cauldrons of brafle wauled thereon, which 
_ bt ſo great 2s thoſe whichthe Dyers vſe, & theſe cavldrss muſtthen befilled with the 
44” ſaltpeter water: the which(asalredy Thave tolde)onghtto be ſoful offubſiice as may 
ip hrenady bave aboutthe two third partes, and makeit faire and ſoftly ro boyle ſo much 
all it come to one thirde part orthere aboutes,and after take it of, and putirto ſettle in 
agreat veſle] couered,whichmuſt be wel bound about with hoopes of yron,and ſure, and 
Goſs ont, ro the intent it ſpill not : And thus when the fame water is 
etled,cleere,and from the earth and matter which in it remayncd diligently puc- 
ged, it mult betaken our, and boyled againeof nwe in the ſame cauldron , or in ſome 0- 
- ther 
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ocher. And foraſmuch as ateuery time thatit boyleth if it be not taken heed of,it tutneth 
into skumme,and ſometimes ſwellerh ſo much that by running ouer, it ſpilleth and car- 
rieth away therwith much ofthe good, the which minding to remedy,you mult take three 
es of Oke aihts,and one of Lime, and moreouer in euery hundred pounde waight of 
water, there mnit be diſſolued foure poundes of Roch Alume, and when the Cauldron boy- 
leth take of the ſaid water with a pot, and powerinto it once or twile, ſpecially when you 
ſce the Saltpeter water riſe in skumme, and ſo doing within a little while you ſhall ſee it 
alay, and be both cleere,faire,an of an azure colour : and it muſt be boiled fo long till all 
the thinne watrineſle be vapoured away and the ſubſtance of the Saltperer thickened,ſo that 
irbeing taken out, and put in cheſtes, or tubbes, and cooled, niay congeale : the which is 
beſt done when the water is brought to a ſmall quantirie, taking it out and putting it into 
aleſſe Cauldron wherein it will ſooner congeale,the which water being raſted,and ſcen to 
bereadic to congeale, you may take it out,and put itintoveſſels of wood, or of carth that 
are rough within,with certaine ſtickesof wood to congeale,and ſo you ſhal letyr coole.and 
reſt three or foure dayes ſoas it may droppe, and be ſtrained through ſome little holein 
the bottome of the veſſell; andall the water which is not then congealed,you mult take 
outand ſaue for toſceth againe : and the Salrpeter which isin any quantitie congealed, 
you ſhall finde to beaccordingtothe yertue that was in the water, or 1n the earth: but the 
cleereneſſe and faireneſſe thereof will come of the maſter vertue of the water which is put 
into it in the boyling,which hath ſtrength to purge it,andto make it come as it were reft- 
ned in the firſt ſeething, Now this being taken from the ſides of the veſſel where it congea- 
led, and inthe water thereof waſhed,you multlay it ypon a Tableto driethroughly.and the 
fame ſeeming vnto you to haue neede, or nevertheleſlc minding,to haue it aboue the 
common vſe tor ſome purpoſe more refined,and purified from all manerof earthic groſic- 
nefſe, farneſſe, and ſaltneſſe,(which for to make exceeding fine powder or = fortem , 18 
moſt requiſite ſo to be) 1 counſell you to refine and purifie after one of the wayes taught 


in this Appendix. 


Saltpeter may alſo be made of earth in this ſort folowing,digge ſuchearth outof floores The ſecond 
:n ſellers, raultes tables,oxcltaules,gote or ſheepe coates, pigen houſes, or out of the 1o- pan fy a 
Salrpeter of | 


is of a ſharpe, biting, and meane (alc taſte, But digge not for any ſuch earth more deeper «rh, 


ermoſt roomes in other houſes as is blacke, or thatthrowne into 2 fre will fparkle,or 


than the length of 3 yaches vnder the faceand vppermoſt part of the floore or ground ont 
of which it ; be lf amore you ſhall ſee intheearth ynder that depth ſuch white things 


or veinesas the Italian mameth Fjocchs, Hauing gottena ſuk- Toknow whether or no any Salrpeteris in earth | 1 


: ty da dothis,make a wooddenpin of a foote jn | pi 
ficient quantitic of Saltpeter earth made fine In TT = EE a IS 1 


rperer: fi 


t number of halfe buttes, hogſhead 


COMPETA : und where you meane to ſceke for Sal | 
_—_ one hole made with an Augar%n the bottome of _ raking the pinne our of his hole, thruſt |; 
euery of them.you muſt firſt couereuery of the ſaid holes on an yron nalle made redde hor with hre,andequal if 
the inſide. with an earthen porenger, and ſtoppe the ſaide in lengrhand bigneſſe ro the {aide pin, intorhs hy 


ſaid hole. After this couer the fame hole quickly Wl 


holes on the outſide of the veſſcls with tappes and ſpiggets. © 84s cOuer ane 8 Wl 
This ue fl vp the ſaid halfe buttes,hogſheads, or barrels A erTha y nav hrs av pom > the faide (MN 
with the ſaid earth within a ſpanne of their brimmes andre- þholc,andnote wellthe culler of the naile. For as | yi 


t the ſides of when the naile ſoraken our of the hole ſhall have {SY 

member that although the carth aþou - — ap rele h jououghtcotinke hat th | | 
. in that place wil yeeld plentie © | 

lyeth in the midſt of the veſſell mult lie looſe, and voprefſed. ee detec cr ihe 


After this pPOWTC 2 bucket or pale of cleane water by little & the naturall culler of yron, you muſt knowe that 


veſſell muſt be rammed downe, yet that part 


\ 
4 


litte vyppon the ſaide carth : When the earth hath drunkevp no Saltpetcr will bee made of the earth in that | | 


is water, powre one other bucket or pale of cleane water in place. ; ; 
_ ſame Hop that carth, and hes in ſo doing tillall theearth in the ſaid veſſels 
is well moiſtened with water. which ought to lic ipthe aide veſſels for the ſpace of a day 
anda nightone handbreadth inheigth the earth: Then pull rhe ſaid tappes or ſpig- 
gets outofthe holes inthe veſſels, and ſufferall the ſaide water to droppe out into other 
tubbes placed direQly vnder the ſaid holes : when you ſhall ſee that no mote water will 
come ordroppe into the vndexmoſt tubbes, emptie the diopped waterinto the veſſels out 
of which irdid droppebeforeandout ofthe ſane letic __ Al an 1 


' 
* 
| 


| 
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asit will into the ſaid vndermoſt tubbes. This water which hath ſo ſoked thorow the earth 

» in the (aid veſlells,& hath twiſe dropped out of the higher veilcls into the tubbes thar 
areplaced vncerthem. 15 cailed among tne Italians water of the toote, & alſo rhe wathe of 

carth,which oughtto be ſaucd by ir (cle, After you haue done 2ll thts, powre ſome orher 

cleane watcr(as you did before) vppon the carth in the veſlcls, and when rhe {fame wa- 

terhath dropped out of the higher veſſels intothe tubbes ſtanding vnderthem.rake all 

the aidearth out of the veſfels,and fill them againe as you did betore with other likeearth 

and then powre vppon this carth in the veſſels the firſt water called water of the toote, and 

waſh of carth, ſuftering it to droppe thorow the ſame into the yndermoſt tubbes ſo often 

Note. till the ſame water taſted in your mouth will byte your tongue, and that an egge pur into 
this water will ſwim vppon the toppe of the ſame, The fir{t water being brought by this 

meanes tothis perfe&tion and {trength,powre the ſecond water vpponthe ſame carth ( or 

on other ſuch like earth if neede bee) that it may by often dropping thorow the ſame bee 

made alſo of abiring taſte like vnto the firſt water, and able to beare vppe an egge put into 

the lame likeas thefirit water called water of the foote,and wath of earth did betore. Now 

this ſecond water being averyſtrong water muſt be boyled 1n a Cauldron;andatter it hath 

wel boiled abate the fire vnder the Cauldron, till you haue taken of from it all the ſcumme 

which muſtbe ſaued in a potor other veſſell. When you haue {o done, make a good hre 

ynder the Cauldron to cauſe the water that is in the ſame to ſceth or boyle quickly againe, 

andas the water ſhall diminiſh, or ſeethe away, put more of the ſaid firſt water vntorhe 

ſame,and (as you were before willed to do)ſcumme the ſaid water and keepe the ſcumme. 

Toknow whe when the {cumme ſhall be thicke,and hard,and of a French ruſſet colour,take ſome water 
the maiſter with the ſcummer out of the Cauldron,& let it drop vppon a peece of yron,for it the wa- 
water #: *3'3* ter be well and enough boyled,the droppes of water will congeale vppon the ſame yron, 
nk boyled, and if the ſaid droppes doe not congeale,it is a ſignethatthe water in the Cauldron 1s not 
boiled enougn , When you ſhall percetue by this figne that the water is welland enough 

boiled, takeit of from the fire and preſerue it, becauſe it is the maſter water.So ſoone as you 

hauc made an end of boylingthe ſecond water, you ought to boile and ſcumme the fir{t wa- 

Toknowwhe TEr called water of the foote, and waſh of carth,as you did the ſecond water till it ſhall caſt 
the firſt water VÞaſcummeot a French ruſlet colour,vnto which(if it ſhal happen to cleaue vnto the fides 
of Saitpcter -gf the Cauldron)you muſt put of the other French ruſſet ſcumme that was made,and ſaucd 
_ -mwa Sy you before,to boyle with it,yntill the droppes of this water falling vppon yron wil con- 
2nd waſhof "BEaIc- If this congealed waterſhall be very fott,itisaſigne that the water in the Cauldron 
earth is e--* 15 not boyled enough, butif this congealed water ſhall be very hard, itis a ſigne that iris 
nough boyJed. burned, To amend this fault which the very hard congealed water hath, and to make the 
_ —_ ſame water good againe, put ſome freſhe and cleare water thereunto,and then hauing ex- 
waſh ofeatth *{Nguiſhedall thefire vnder the Cauldron,and made the ſame Cauldron to ſtand a flope, 
when itis bur- {0 that the lies and dregges(which being congealed are the very ſalt whereof Saltpeteris 
ned, may be mace)may notwith any water runne ouer the brimmes of the veſlell, you muſt(if you will 
made good a- make good Saltpeter)ſufferthe waterto ſettle in the ſame veſlell.and to congeale in a dan- 
hn «ra. Kih,cloſe, and darke place, and after the water which will not congeale hath for thefpace 
ter muſtbe Of two Or three dayes dropped our of the veſlell into ſome other tubbe, take the Saltpeter 
ſuffered roc6- Outof the ſailt veſſell,and preſerue the ſame water becauſe it being the maſterwater may at- 
= inadan- terwardes be yſcd wken youſhall have neede of the maſter water. 8 | 


cloſe,and 28s 
| The 3 Chapter, 


garke place, 


How you may make an excellent hind of, artificiall Saltpeter of the flowre which groeth ax walles: how 
.' Saltpeter water muſt bee boyled : howe you may knowe when Saltpeter water hath boyled 
. enough : baw Sa/tpeter water which is burned may bee made ood agame : and how Salteter 
- _ #n his refining doth waſte. = WE | 
WR: bd Ferll« 1 I ED EEE 7 ITT = 
Ale of Bowrewhicti grocth onwalles foure pattes,0f vnſlaked Titmesne parte : This 
..& oncpartotaume muſt beewell boyled in warct ouet a fire; and aſter it m—_— 
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enongh,ir muſt be taken from the fire, and ſuffered to ſerrle and then it rttult be firained 
into another veſlell. This done, put the ſame foureparts of the ſaid Aowre into ſuch 4 halfe 
bur, tubbe, hogſhead,or other bartell as before you haue been willed to prepate tor earth 
whereof Saltpeter ſhalbe made,& powre vppon the ſame flowre ſo much of the (tid firai- 
ned water which is named Lie,or Lime water,as will diflolue the ſame fowre, When the 
flower is diſſolued,let the Lie or Lime water which hath diflolued the flower,d roppe out at 
the bottome of the {ayd veflell into another tubbe ſer vnder the ſame veſſell, and boyle 
thoſe droppes of Lie or Lime water ouer a fire,till they being put yppon yron wil congeale, 
and be ot a temperate hardneſle, thar is toſay, neither too ſoft, nor too hard. It is a ligne 
(3 before I hauc told you) that the water hath not boyled enough, when the congealed 

roppes are too ſoft,and it is a token thatthe watet is burned when the congealed drops 
are too hard, But (as you haue learned) the water which is burned may be thade good 
againe with a little freſh and cleare waterpur vntoit. After this Lie or Lime water is well 
and enough boyled,rake it of from the fire,{cumme it with a ſcummer, and doe vntoir all 
that you haue been taught in the precedent Chapter to doe vnto the Saltpeter water that 
firſt droppeth our of veſſels filled with earth : SothisSaltperer will bee good with the 
firſt boyling,and ſerue for ſome vices without any other refining: But for to make gun- 
powder it ought to beretined againethough thereby it will waſte a little, 


The 4 Chapter. 


How good Saltpeter may be knowne. 


VT a handful of Saltpeter vyppon an oken booxd,or vppon a drie Walnuttree boord, 

lay vppon the Saltpeter a quicke cole of fire, and when the Saltpeteris well kindeled, 
take the cole away from it,for now if the Saltpeter be good, it will burne of it ſelfe,and ray 
much the table. Bur if the Saltpeterſhall as it doth burne uu any crackes,itisatoken that 
the ſame Saltpeter hath in it Salr,and that it was refined, for ynrefined Saltpeter will neuer 
cracke,and when many dregges do remaine vpponthe table after the Saltpeter is ſo bur- 
ned,they thew that the ſame Saltpeter had much greaſe in itand that it was naught. 


The 5 Chapter. 


How Saltpeter may be made to groe where none did groe before: and how earth which hath made Salt. 
peter may be made after the end of fine or ſixe yeeres to yeelde moje Saltpeter than it did yeelde at 
the firſt time, : | 

] om Saltpeter in water, atid wet well therewith a covered pecee of ground where 
. F you will haveSaltpeter to groe,then ſufferthat peece of ground to lie ſtill fora cer- 

taine {pace of time,and by ſodoing you ſhall ſce that the Saltpeter will groe and multiplie 

wonderfully in that place, Alſo itis truth ifthe earth which hath made Saltpeter be heaped 
vpinacouered place where no raine may fall yppon the ſame,thatafrerthe end of five or 

fixe yeres, you may labour the @me earth againe,and finde in it more Saltpeter than it did 


yeeldart the firſt time. | 
The 6 Chapter. 


How Saltpeter meale it made : and how Saltpeter meale without ary beating will ſerue among other 
materiall things to make gunpowder. 


Anga kettle with a wide bottome ouer agood fire and put into that kettle a conveni- 
ent quantitie ofSaltperer: whenthe Saltpeter ſhall begin to bloe.fric and ſmoke; ſtirre 

it about the ketrle with a woodden ladle, pulling backe the Saltpeter which ſhal ſhew white, 
and purting forward the other Saltpeter which hath not had ſo much fire as the ſaid white 
Saltpeter,and ceaſe notto ſtirre and mingle all the Saltpeter well together,ſo as it may nor 
melt,vntill it ſhall waxe drie,and be like a comfette, for by ſo doing you ſhall rake away 
out of the Saltpeter all the greaſe and Salt that wasinit. Then powring ſo much warer 
- into 
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into the kettle as will cover all the Saltpeter that is in it,you muſt melt the ſame Salrperer 
oucr a good fire,and ſturre it well about the kertle with a bigge and rounde ſtatic, ynrull ir 
ſhall waxe drie againe,& be like meale,wbich without any beating will ſerue among other 


materiall things to make gunpowder. 


The 7 ( hapter. 


How Saltpeter may be refined with water by two ſundrie wayes : and how Salipeter 
refined with water owght to be dried 


The firſt waie Ake ofthe mixture made of Lime,Aſhes,and Allum difſolved,whereof mention hath 
rorchne Salt- {pen made inthe ſecond Chapter of this booke andinthe firſt way to make artificial 
” _—_ Saltpeter of earth,and into euery barrell of water that you haue put into the Cauldron tor 
to diſſolue the Saltpeter,powre fixe pots full of the ſtrong water that isalſo mentioned in 
the ſaid firſt way to make arrtificiall Saltpeter,and in the ſame quantitic of water ſo prepa- 
red.put ſo much Saltpeter as you thinke may well be diflolued : and with boyling make it 
to diſſolue very well. Then ſeeingitin boyling to haue caſt vp ſcumme, you hall take it 
out of the Cauldron, and purit intoa tubbe;, in the bottome whereof you mult firſt pur 
fine ſand fourec fingers thickneſle cleane waſhed,couered with alinnen cloth : and by alit- 
tle hole made into the bottome of the tubbe, you ſhall ſufter it tro droppe by little and 
little in ſome other veſlcll ſet vnder toreceiue it: and fo this water thus ſtrained, you mult 
afterwardsputinto the very ſame, orinto another Cauldron to boyle againe,and to make 
the greater part of the ſame water ſcethe away. Finally make it boyle ſo much vnrill you 
thall ſce it readxe to thicken, powring now and then into the ſame water a little of the 
aforeſaid ſtrong water,eſpecially when it ſwelleth,& caſteth vp ſcumme, This done, powre 
the {aid water out of the Cauldron into cheſtes,orother veſſcls of wood to congeale,vhich 
( _— itſhall be a great quantitie)within three or foure dayes will congeale. Burt it any 
partof that water doe not within that time congeale,then taking it out of the veſlcl boile 
it againe,& do it vntoallthatyou did before to the other water that is congealed, And ſo 
you mult doc from time to time as it gathereth together, and congealeth : and by this 
meanes you ſhall make the Saltpeter moſt white, and faire , and much betterthan at the 
firſt ſeething. 
The ſecond Saltpeter may alſo be refined with water in this manner : put Saltpeter with Lime weil 
waycorchne flakedintoacleane Cauldron, and powre vppon the Saltpeter and {laked Lime ſo much 
faire water or rather ſo much of the aforeſaide Lie or Lime water, as will couer and lic 
foure ynches1n heigth aboue the ſame Saltpeter,and ſlaked Lime. Moreouer make a good 
fire vnder the Cauldron,thatthe things in the (ame may quickly boile, and bee rcadie as 
ſcumme ſhal riſe totake itaway with aſcummer, When yon ſhal ſee that no more ſcumme 
will riſe,then take the Cauldron from the fire, and ſetting it ſomewhat aſlope,let the boi- 
led water cooleſettle,and cleare in theſame :'if the boiled water will not waxe cleare by 
this meanes,put aſhes intoit,aad boyle the ſame water againefor a while. This done, take 
the Cauldron from the fire, & ſetting it aſlope, ſprinkle faire water vpon the boyled water, 
for by ſo doing you ſhall make the ſame water clezre. This water being deare, mult by lit- 
i tleand little be powred into ſome other veſſell ſo as the lies, dregges, or grounds may not 
i. Saltperer refi- 80e out with the ſame: Forof the water which lyeth abohein the veſſell,Saltpeter is made, 
ned withwa- andin the waterat the bottome of the veſlell, are thelies or dregges of Saltpeter. After 
| —_—_— you haue 1inthis ſort powred out the ſaide water into other veſſels, and haue ſuffered the 
$ tinf che un {am for two dayes ſpace(and more if need be) to congeale in the ſame veſſels, you muſt 
-or with heare takethe ſame congealed water (which is Saltpeter ) out of the veſſels, and drie the ſame 
of fire, againſtrhe Sunne,or with heate offire. | i, 
| . After you haueraken theſaid Saltpeter out of the veſſelsin which it did congeale, boyle 
WM Toknow whe Hain oucra good firethe vncongealed water which remaineth in the ſaid veſſels,& ſo long 
| CR. asthis watcrdoth boile,ſcumme it if it ſhall caſt vp any ſcumme, &let this water boile vn- 
Eiretneg lltheſamewater dropping vppon yron, ſtone, or ſuch like things from a peece of wood 
bathboylcd PUuTLLinto the water will congealc; forthenis that time totakeit from the fare. Nowe this 
enough. | being 


watcr, 
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being done if you ſhall ſceathinne ſkin to lie ypponthe water,ſcumme the ſame away,and 
more doo vnto the ſame water all that you haue bin willed to doo:ynto the other Water 
which did betore congeale intoſaltpeter, 

Although this ſalcpeter made ot the water which did lic in the bottome of the veſſels is 
not {0 good as the Salrpeter which caine of that part of water which did lic vppermolſt in 
the veſſels, yet may it be madeas good as the other with ſo much labour as you are willed 
to beſtowe vyppon the othier, and by putting ſo much water vnto it as you did vuto the 
other,for through lacke ot water ic will be burned. 12558 

Saltpeter being thus refined with water will make good gunpowder : But to drie this IowSaleper=« Ih 
Salrpeter ſo as it may paſſe thorow a tine boulter orſearſe, pur it into a Cauldron ouer rehned wich 
a fire of Coles whereby the Saltpeter will yeeld a water , fall intotke lowre, and melt, and fr vughr 

being well ſtirred in a Cauldron that all the Saltpeter may feelethe heate of fire, it.will be a _ ,: - F 
' lumpelikea comfer, When you ſhall ſce that this Saltpeter is dries, take it trom the fire ;for oucr My i ie | 

through too long (tanding ouer the fire, it will yeeld moyſture,looſc his firength and bee @ ſhall after. 


gumme when 1t 1s burned, wards paſſe 
thorow a buult- 


tcr or ſearfe, 
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ITow Saltpeter may be refined with fire : and how Saltpeter may be better 
refined with water than with fire, 
Altpeter inalittle quantitie 1s refined with fire after this maner which although it bea 
readic way.yct{cldome times 1t 1s vicd, andalbeit it ſeructh to get out the tatneſſe of 
Saltpeter,yet for thatit ſendeth into the bottome very much ecarthie droſle,llike better the 
- other wayes which teach you to purge1t with water,thanthis with fire. But to retine Salt- 
peter with fire doe thus: Take anyron ſallet,or ſome other yron,or braſen veſſell,and fill is 
with Saltpetcr,and couer it with a couer of yron, braſſe, or earth, ſo that it be made bigge 
enough,mectcto be taken of,and put on when you lift, and ſoastheveſlell being well co» 
vered,the heate within may nor breath our. This veſſel} muſt be ſet in the midſtof a good 
fire of coles,and fo the Saltpeter will melt,which 15 ſoone perceiued of the expert artificer 
and workman. When you thinke that it is melted looke vppon it, and if it benot wellmel- 
red, couer it againe,and let it melt well : Then the Saltpeter being well melted, rake Brim- 
ſtone moſt finely beaten in powder, and caſt ſome thereon : and if of it felfeitrake not 
fire, doe you kindle ir,and being kindeled,let it burne till ſuchrtime as the Brimſtone bee 
all conſumed,fo that nothing cls be burnt bur the vpper part and certaine grofie ynftiouſs 
neſle of the Salrpeter,the which when itis burned, will leauethereſt faire and cleare ; and \ 
then it muſt betaken from thefire lextingit coole in the veſſell where you ſhall finde it (af- | 
ter the ſame is colde)all in one peece'likea white peece of marble. All the carthy droſfle 
thercot remaining in the bottome will be good Saltpeter to make gunpowder, but not ve- 
ric commendable to any other vle. , | 
Some in ſteede of Brimſtone doe burne the groſle vniouſneſle of Saltpeter with quicke 
vnflaming coles of fire,but infomuch as the refined Saltperer beingſo burned, looſerh part 
of his torce,as Giro/amo Cataneo in his fifr booke DelFarte militare writeth) Twill notcoun- 
ſell you to burne the groſle vnctiouſneſle of Saltperer with any Brimlitone,or quicke vnfla- 


ming coles of fire. | 
T he 9 Chapter. 


* How you may ſublime and purifie Saltpeterby two ſundry waies. 

| "TD of Saltpeter refined drie one part, and of theſcumme or offall of yron one part, 

fublime both theſe materiall things as you ſhall hereafter in the tenth chapter of this 

booke be taught ro ſublime Brimſtone, and when you mill make gunpowder,or fireworks 

o! ſublimed Salcpeter and Brimſtone,moiſten them well with agua wire, Alſo you may pu- 

rifie Sattpeter in this maner : Take for cuery pound of Saltpeter a quart of good white 

wine,and putting them together in a pot ouer a fire, let them ſecth till one fourth pare 
thereof is ſod away : then taking the pot from the fire, ſuffer the mixture which is nowe 


Saltpeter well purified to remainc init till it bedrie, | 7 
| e 
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T he os Chapter. 


- How you may ſublane Brimſtone  Arſenike and ſalt Armaniake. 


Elt your Brimſtone ouer a ſloe fire ina copper or cleane earthen veſſell, and with 
M a cleaneladletake away all the ſcumme or thinne $skinne which will lie yppon the 
toppe of the ſame melted Brimſtone. Thar done;,ſtraine the Brimſtone remaining in the 
vetfelinto an other cleane pot thorow athicke pecce of canuaſle, or thorow a thicke 
ſrainer,and keepe this ſtrained Brimſtone which hath been thus ſublimedand puritied 
for to ſerue in fine gunpowder, and fireworkes. 

The thinne skinne or ſcumme which ſhall bee ſo taken away from melted Brimſtone 
with a ladlc,is the greaſe that Was in the melted Brimſtone,and that which remaineth in 
the canuaſſe after the Brimſtone is ſtrained,is the refuſe and earth of the Brimitone. Arſe. 
nike and ſalt Armoniake are ſublimed and purified in the ſame maner as Brimſtone is {ub- 


limed. 
The 11 Chapter. 


How you may make (les ſor gunpowder by foure ſundrie wayes. 


O make Coles for gunpowder , fixe vppon the grounde fiue or ſixe woodder 
_ of fourc or five feete in heigth in the fourme of a round pyramis or taper circle 
which at the great and loeſt end muſt be one foote and a halt or there about in wideneſle. 
Binde round about the outſides of theſe ſtaues in three or fonre ſeuerall places bondes of 
toe, and then hauing ina readineſſea conuenient number of ſmall, ſhorte, clouen, and 
drie ſtickes of young willoc bowes without any barke or rines, pyle within the ſaid ſtaues 
tpto thcir toppes theſaid ſtickes,which muſt be ſet vpright vyppon their endes, and then 
couer the {aid pyle of ſtickes and the ſtaues on the outfide all ouer with wette ſtrawe , and 
lay moiſtearth,durt,orclay three or foure ynches thicke hard preſſed downe all ouer the 
ſtraw : This done,winde round about in 4 or 5 places yppon the couer of clay good bigge 
bonds of toc, & make a ſmall hole in the veric top & midle part of the ſaid pyle of ſtickes, 
& thorow that hole put fire to the ſaid pyle. After you ſhall vppon good aduiſement thinke 
that the fire is kindeled in the:pyle,& that it hath burntwell downwards halfe the way into 
the pyle,ſtoppe vp the ſaid hole in the toppe,and with a round ſticke ſo bigge as a mans 
finger,make diuers other holes as thefire ſhall burne downewards thorow the ſaid coucrs 
of moyſt clay,and wette ſtrawe,roundabourt the afotcſaide pyle for ſmoke to paſle outar. 
When you ſhal ſee that no ſmoke doth come our at any of the holes,then the coles arc bur- 
ned enough, and now to the end thatthey may not conſume to aſhes, you muſt cloſe, and 
oppevp all the ſaid holes,and beware to meddle any more with the (aide pyle till all the 
Coles inthe ſameare colde,which will be within one day or two after the Coles haue been 
burned enough. 

Alſo you may make Coles for gunpowder in this maner, Builde with Stone and Lime a 
round furnacelike a round well, and in the bottome of this furnace leaue an open place or 
hole thorowe the wall two ynches ſquare, and ſet fiue or ſix ſtaues of wood inthe midſt of 
the furnace vpright ypon their endes in the fourme of a rounde pyramis or taper circle, 
and within thoſe ſtaues,pyle yp to their roppes ſmall, ſhort, clouen,& drie ſtickes of wood 
without any barke or rines,and hauing ſet the {aid ſtickes in that pyle vpright vpon their 
endes,couer the toppe of the ſayd furnace all ouer with clay,or durt,leauing in the vpper- 
moſt partthereofa hole ſo biggeasa mans great finger for ſmoke topaſſe out at : and 
thorowe the aide hole in the bottome of the furnace put fire to the ſaid ſtickes. When 
thefire hathwell cre ra vypwatdes tothe middeſt of the pyle within the furnace, ſtoppe 
vp the ſaid hole in th&bottome of the furnace with a fitte ſtane well luted ſo as no ſmoke 
may come out atthat loermoſt hole, This done,theſaid vppermoſt hole muſt alſo be ſtop- 
ol vp when you ſhallſce that no ſmoke commeth out of the ame hole, for the Coles m_ 

| al 
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Gaid pyle being then burned enough,if any one of the (aide holes ſhould afterwards be lefe 
open,all the Coles in the ſaid pyle would burne toa(hes. Finallie,atter the ſaid holes have 
been cloſed vp in this maner for the ſpace of two dayes and two nights, you may vncouer 
the roppe of the ſayde Furnace, and (the heate of the fire thatwas in the Coles being 
gone) pull away the ſtone below, and ar your pleaſure take all the Coles out of the Eur- 
nace. | | 
- To make 4 {mall quantitie of Coles for fine gunpowder, take young Haſell wood of a — Ly 
yeere olde without any barke or rines, and hauing cut them in ſhort peeces, put the ſame for gunpow- £ 
cesinto a great carthen pot,orintoa veſlell of yron, or braſſe : and thar pot or veſlel} &*. 
Sromm cloſe ſhut and couered, lay lute or clay very well about the pot or veſlell, ſo thatit 
may not breath : then makefire rounde about the pot or veſlell,and alſo vppon it,til ſuch 
time as you (hall vppon good aduiſementthinke that the heate is well entred in through 
all partes of the veſlell,and that the ſtickes within are well kindeled,and only through ſuch 
heate without firebrandes or flame burned , After this the Coles within the pot or veſſel 
being burned enough, take the fire from the pot or yeſlell, & ſuffer the Coles withia the 
faid pot or veſlcll to coole before you take them our. | . -- 
 Alſoyou may make in haſta ſmall quantitie of Coles for gunpowder in this maner: bands o 
Take (6 many drie Haſell ſtickes cutin ſhort peeces without any barke,or rynes.as will be gunpowder. |! 
ſufficient to ſerue your purpoſe, and laying them cloſe togeather on a heape ſer thema | 
fire, and afrer you haue well burned them, ſprinkle water vppon them with a broomectill 
ou haue quenched their fire, andin ſodoing ſcatter the Coles heere and there, that they 
ing ſo with water throughly quenched may dric well againe, 


T he 12, Chapter. 


How you may make a mixture of Brimſiona and quickeſihuer for gunpowder : and how Brimſtond 
which ſhall ſerue for gunpoWder ought alWvaies to be very drieand without any fat . 


Elt, ſcumme, and ſtraine your Brimſtone as before in the tenth Chapter of this 

booke you haue been taught: After this melt againe the ſame Brimſtone, and then 

raking it from the fire putthercunto ſo much quickſilueras you will, ſtirring them 

together with a ſticke vntill they axe incorporated. When you doe put quicke filuer——, _ 
into the melted Brimſtone, hold your face ſo farre as you may from it, becauſe it any quick- ** admont- 
{iluer,or Brimſtone ſhould leape vp out of the pot, & hit _ face, it would doe you much 

hurt. Alſo you mult vnderitandthatthe Brimſtone which ſhal ſeruefor gunpowder ought 

alwayes to be very drie,for that the fatte of Brimſtone doth make dregges in gunpowder, 

and is offenſiue to the Saltpeeter that is in any ſort of gunpowder. 


The 13 (hapter. 


| How the makers of gunpoWder doe mingle togeather the ſimples and materiall thinges of which they 
doe make gunpowder : and how gunpowder muſt be kept in drie veſſels of wood, and laide in high 
Yoomes flonfes : and hoWv an emprie caske of wood _ to Waie 12 porndes : and exery cake fil 
led full of gunpowder ought towaie one hundred warght of Auer de poize waight:and bow exery 
laſt of gunpowder onght to waye 24 hundred weight of the ſaid Auer de poize waight. 
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Ome vſe to waie every ofthe fimples and materiall things whereof gunpowder is made 
by it{elfe,and afterwardes they do mingle,& beateall the ſame things togearher.Others 
hauing beaten and ſearſed cuery ſimple wherof ganpowder is made by it ſelfe,doe mingle 
the ſame togeather.But the beſt & moſt readieſt, way 4s toputall the Sal whichyou 
will occupic intoa Cauldron that muſt haue ſo much water in it as will (when the ſame is 
made hot with firc)ſuffice to diflolue the aid faltpeter,which —_ fſolued ought to be 
waſhed 
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waſbed,and laid when it is waſht yppona cleane and firme place or peece of grounde. This 
done, beatethe quantitic of Cole(which1s to bee added vnto the mixture) into very fine 
wder,and putting the ſame powder vnto the difſolued Saltpeeter.ſtirre and incorporate 
them well togeather, and as you doe ſtirre and turne togeather with a ſtaffe the Saltpecter 
and Cole, you muſt caſt yppon them a duequantitie of Brimſtone finely beaten, and well 
ſearſed and continue in ſtirring of them rogeatherrill the ſayd Saltpeerer,Coles.and Brim- 
ſone ſhall be well mingled. After this lay foorth chat mixture to drie a little, and when 
the ſame mixture ſomewhat dried by beating the Cole till it bee ſubtile and inpalpable is 
made a very fine incorporate ſubſtance, ſift it well thorow a Seeue,or rather a ſearſe:then 
caſting water and vineger yppon it, corne the gunpowder, and when you haue ſo done, 
drie irwell againe, or after itis drie, put all the ſame __ into cleane and drie 
veſſels of wood, which ought to be laid in high roomes of houſes wherelittle comming is 
for other reaſons than that it may lie there drie. And forſomuch as in England we do y{c 
—_—_— ro put our gunpowder into woodden veſſclles called Caskes, note well that an emprie 
| 4g Caske of wood ought to watetwelue ponndes,and that cuery ſu ch Caske filled tull of gun- 
ize waight powder ought to waie one hundred waight of aver depoize waight. Alſo note that 24 ſuch 
nd 112 poiids Cactegof gunpowderare named a Laſt of gunpowder, and that euery Laſt of gnnpouder 
| Her pure ought to waic 24 hundred waight of the ſaid awer de poize waight. 
df che ſame 
r de pulze 


ke, The 14. Chapter. 


How 70u may grinde or beate gunpowder by fixe ſundrie waies : how gxrpowder ought not to be bea- 
ten drie : and how you may know whether or no gunpowaer is well beaten,or enough grounde, 


M Any men doe grinde gunpowder in ſuch milles as doe ſerve to grinde crabbes to 
make vergys,& appels to make fider. And ſome ſtamp the powderin a ſtone morter 
large in the mouth with a woodden peſtell like vnto a hammer or maule. And ſome caulc 
the powder to be ſtamped in morters with a water mill ora horſe mill, which way is the 
beſt of all other and moſtſureſt ; for the powder 1s thereby more fincly beaten, and with 
leſſe labour. Some which haue not the commoditie of water make a great wheele after 
ſuch ſort that the cogges thereof ſhall raiſe yppe many heauie peſtels, which in falling 
downe doe beate the powder lying within divers morters of wood made in a beame 
of Oke : Among which there bee ſome that haue their bottomes of braſſe. Some 
ſtampe gunpowder with peſtels which they holde in their handes, andtie to the ende 
of a poole with a corderight ouer a morter of wood, or braſle, and fo they beate with lcſſc 
paine. And ſome grinde gunpowder with handmilles as they vſe to grinde corne, which is 
ou ſhall kin- a painefull and dangerous way,becaufe ſuch a compoſition ground togeather with ſtones 
lefire byrub= will oonecatch heate,and bee a fiar,euen as by rubbing together with violence a couple 
ping wo Bay "f Bay ſtickes,you ſhall ſtraight way kindle fire. Wherefore in grinding and beating gun- 

cs tOgea- « 5 S 
xer with vio- Powder after this laſt way,or any other way,it behooucth all men to take heede that they 
Wrncc. doe not grinde or beate the ſame drie, but wet with water to a certaine degree of moiſt- 
WP 2dmoniti- nefſe, ſo thattaking itvp in one hand it may cling togeather. Some for this purpoſe doe 
| buy moyſten it with vineger,and ſome with Camphored aqua vite, and they ſay that the pow- 
der will therewith be made more ſtronger. But neither vineger,nor «qxa vire,will be bet- 
ter than water to make gunpowder torceable and ſtrong, becauſe they vaporing away, 
little of their ſubſtance ean remaine, 

By drawing gunpowder with your finger, and in like maner by breaking or cutting 
with a knife a part thereof you may know whether or noit is well and enough grounde or 
bearen. For if in theſaid broken part you ſhall ſee all blacke within,and no Saltpeeter, or 
Brimſtone in the ſame,then yndoubtedly that ſort of gunpowder is well and enough bea- 
ten.And contrariwiſe,if you ſhal perceive an ae creme or Brimſtone within that broken 
orcur part, then it iscertaine that the ſame ſort of gunpowder is not beaten enough. 


The 
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The 15 Chapter. 


How you may corne gunpowder , 
| Pekp prepare a Secue with a bottome of thicke parchment made full of round holes. and” 
then moyltening the Gunpowder which ſhall be corned with water, put the ſame, and 
alſo alittle bowle,into that Secue,and when you haue ſo done, fittthepowder ſoas the ſaid / 
bowlerolling vp and downein the Seeue,may breake the cloddes of powder, and make the 
ſame powder by running through the holes of the Secue to corne. 
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© The 16 Chapter. 


How you may make diners ſorts of gunpowder : and how you may make gunpowder of diners colours: 

and how you may abate the force of gunpowder : and how for want of aqua vitz and vineper to moi- 
. ften gunponder,you may vſe the water of Saltpeeter,or if you will the wrine of a max: ehowlinte 
x gunporaer is of little force. 


T o make groſſe gunpowder for great Ordmance. 


Saltpeeter. | 4 partes. 

1 Take of ) FineBrimſtone 1 part, 
Cole of Willoe, Haſell or —_— 1 parr. 
other ſoft wood, 


out of euery pounde waight that isin the ſame part of Brimſtone, take away one ounce of 
Brimſtone,and then hauing beaten,and ſifted thorow a Searſe euery of the {aid materials, 
ot ſimples by it ſelfe, you thall moyſten them with very ſtrong white Vineger, and incor- 
porate them togeather,tor rhrough that moyſtneſſe the powder will be made more ſtron- 
cr, and beaten more finer: yettake heede that you doe not ſtampe this powder ſo much ,,, .amonin: | 
aSyou ſhall bewilled to ſtampe the two ſortes of gunpowder next following for hande- on, | 
gunnes,becauſc it may thereby be made too ſtrong, and able to-breake any great Peece 
of Artillerie that ſhall be charged with an ordinary charge thercof. F 
You may know whetheror no this mixture isenough beaten by breaking or cutting 
a part thereof, for attcr you haue broken or cutalittle part or peece of the powder,if you 
(hall perceaue that the Brimſtone is finely beaten, and that no Saltpecter can bee ſcene 
within. the ſame broken pecce, then you may know that this mixture of gunpowder is 
enough beaten. p40 
After this mixture hath been ſo beaten, fift ic thorow a Sceue or ſearſe to make it to 
corne,and.all that part thereof whichwill not paſſe thorow a Secue or ſearſe beateagaine 
ina morter, and by ſuch meancs make it to paſſe thorow the Seeue or ſearſe that jr may 
alſo be corne gunpowder, which being dried will(as I hanetolde you before) be beſt kepe 
in cloſe and drie veſfelles of wood. WE 
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To make fine gunpowder for Handgunnes, 


2 Take of sSalrpecter five partes,of Coles made of young Haſell twigges or of the wood 

of a young Willoe tree one part, of Brimſtone one part lacking one ounce in euery | 

nde waight that is in the ſamepartof Brimſtone: beate during the ſpace of ſixeHourgs <7: partes of 
euery of the ſaid ſimplesand material! thinges by it ſelfe into fine powder,and ſift cach of 5 fort " 
thoſe powders by it {clfe twiſeor thriſe thorow a fine Seecue or ſearſe, and then incorps- CET 
'Tate them+togeather. Moreouer hauing moyſtened the ſame mixture with ſtrong vineger, forceco 720 
you ought to beate it well againe,andin ſo doing to temember that the mixture is beaten parts of that 
enough when by cutting or breaking a peece thereof you ſhall ſce it all blacke within and ſort of gun- _ 


wdcr which 


noSaltpeter.or Brimſtone within the ſame. After the ſaid mixture hath been enough bea- F efooe 


.ten, fift it againe thorow a fine Secue, and corne it that when itis drie, the ſame may be xcq with the. 


kept in veſlcls of waod for to charge Handgunes. 4 . k- figure of 1, 
2 C 


£40 panes of 
this fort of 
gunpowder 
arc cquauim 
force to 672 
parts ot that 
fort of gun- 
der which 
xs before mar- 
ked with the 
figure of 3. 
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To make more finer gunpowder for Handgunnes: 


3 Take of Saltpeeter ſ1xe partes, of Cole made of the twigges or boxes of a Nut rree 
of one yeeres groth one parte,of Brimſtone one part lacking one ouhce 1n cuery pounde 
waight that is inthe ſame part of Brimſtone : beate cuery of the ſaid fimples and materi- 
all thinges by it ſelfe into very fine powder, and ift each of thoſe powders by it (clte three 
times at the lcaſt thorow a ſearſe or fine Secue,and remember alwates to beate againe thar 
powcer which remaining in the ſearſe or fine Seeue,can not paſſe thorow the ſame. to this 
end that every part thereof may be ſifted thorow the ſearſe or tine Secue. When you haue 
in this maner ſited all theſe powders thorow the ſearſe or fine Secue, mingle them rogea- 
ther,and ſift them againe altogearher thorow that ſearſe or Sceue. 1 his done, moyſten the 
ſame mixture with {trong vineger, or Saltpeeter water, and beate it in amorrer of braſte 
vntill you may(as betore hath been declared) ſee it all blacke within and no Saltpeeter, or 
Brimſtione in the (ame, Moreouerafter this mixture hath been beaten enough, prepare 2 
fine Seeue,and place the ſame right ouer a courſe ſearſe (o as the part of this mixture which 

aſlcth thorow the Seeue and lieth vppon the ſearle may thereby be made corne powder, 
and ſoas the other part which ſhall paſſe thorow the courſe ſearſe being atrerwardes fitted 
againcthorow a more finer ſearſe may be very fine and ſubrill powder. 

If any part of this ſubrile powder which hath been ſo ſifred thorow the courſe ſcarſe 
will not paſle thorow the finer ſearſe, then muſt the ſame part and alſo the orher powder 
which could not bee fitted thorow the Sceue be beaten againe in a braſen morter, (o as all 
the ſamc powder may be inlike maner ſifted thorow the ſaid:fine,fearſe, and being corned, 


and well dried,may with the reſt of thisſort of gunpowder be keptin cloſe and dry vellcls 
of wood. 


To make fire corne powder for Handgumnes of that ſort of groſſe gunpowder wihch before in the be- 
gunmg of this ( hapter is markedwith the figure 1. | 
'4 Take what quantitic you will ofthe ſame grofle gunpowder which before in the be- 
ginning of this chapter is marked with the figure of 1. And hauing moiſtened the ſame 
ſort of gunpowder with Saltpeeter water,or with ſtrong vineger,or with faire water: beate 
it well 1n a morter,and ſift it thorow a fine Seeue or ſearie. With euery pound of gunpowder 
mingle one ounce ofSaltpeeter that hath been refined drie,well beaten, and ſitted thorow 
a fine ſcare. And when you hane ſo done,beate and moyſten this mixture againe vntill 
you (hal ſee by breaking or cutting itwith a knife that the ſame mixtureis all black within, 
and that there is no figne of Saltpecter,or Brimſtone withinthe ſame mixture . Moreouer, 
corne the ſaid gunpowder thorow a fine Secucas before inthe precedent chapter of this 
bookel have taught you to do. After you haue Cried this corne gunpowder, & taken away 
from itthe fincandſubtile powder,you may ſhoote this corned gunpowder inkatchibuſes 
and other handgunnes: Athough in very deed itisnor ſo ſtrong in effeR as is that ſort of 
fine gunpowder which before in this chapter Thave marked withthe figure of 2,by reaſon 


the Brimſtoneand the Cole in that ſort of fine gunpowder are finely beaten, and that the 
Brimitoneand Colcin this ſort of gunpowder 1s grolly pounded, 


To make an other ſort of fine corne powaer. 

5 Takeof Saltpeeter refined drie ſixe parts,of Brimitonemingled with alittle quick(il- 
ver that hath line in 4q#« v2 one part:when you have.mingled them wel together & fifred 
themthorow a fine Seeue or ſearſe.put thereunto of Coles made of an old Walnutte tree 
beats into fine powder,8 fitted in like maner thorow afine Seeue or ſearſe one part,& for 
every nine pounds in waight of Saltpeeter put into this mixture + ounce of Campher, and 
then moyſtening the ſame things with aqz« vite or with ſtrong vineger : beate them well 
andcorne their powder. | 

The Colesfor this compoſition after they hane been burned,and madein a pot couered 
al over with lute or clay(asI hauctaughtyouinthe 11 chapter of this booke,& inthe 3 
way to make coles for gapowder)ought to be wel wet with aqua vite while they are warme 


_ andaftertheyare drie againe,to be beatenas aforeſaid into fine gunpowder, 


To 
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Bet T o make an other ſort of fine corne gunpowder. E7 
6 Take of Saltpeeter ſixc parrs,of Brimſtone one part,of Campher 2 part; beate,ſift and 
incorporate all theſe things together as before you haue been taught to beat, ſift & incor. 
porate other like materiall things,& after you haue ſo done, beate well this mixture againe, 
and hauing moyltened it with aqua vice or with ſtrong white vineger,corne the powder. 


If you ſhall wantatany time aqua viteand Vineger to moiſtgn the powder which you 


will make,you may.n ſtcade of aqua vire and vinegeryſc the warex of Salrpecter,orit you 


will the yrine of a man. 


T o make gunpowder which will take fire and burne in a moift place and in wet weather. 

7 Take of ſaltpecter refined drie five parts,of Coles made of a Fijlbert or Nut tree one 
part,of nwe vnſlaked Lime one part,of Campher + part ; beate and ſift thorow a fine ſeeue 
euerie materiall thing that is aboue rehearſed for this compoſition by it ſelfe, and thar 
done,incorporatethem together. This ſort of gunpowder (0. made and yery well beaten 
will take fire, and burne in any moyſt place, and in wer and rainie weather. | 


To make gunpowder which by long keeping ſhall not decay it qualitie, 
nor conſume 47 quantitie. #17 | | 
8 Take what quantitic you will of gunpowder,arid after it hathdeen well beaten, well 
moiſtened with aq«a vite,and well mingled, make thereof round baules or pellettes : and 
when you haue ſo done,dry them inthe. Sunne,or in a hotce place,and put them into anca- 
led veſlcll,for(as Giro/amo ( ataneo writeth)they (I meane the ſaid pellets of gunpowder fo 
kept)will neuer decay in qualitie,nor conſume in quantitie. 


To make an other ſort of corne powder. 
9g Take of saltpeeter twelue parts,of.Coles of the wood or tree called Tilia, or of 
Jutiper three partes,of Brimſtone two partes,and 2 of a part: poundall theſe things well, 


and mingle them togeather , and then moyſtening this mixture,cornethe ſame thorow # 


. ” 


fine Secue or ſearle. roo: thao" ira eragal bi hen to 
| | Bre4 Tomeke white gunpowdgr, TECTED} > - h 

10 Take of Saltpeeter refined drie 6.parts,of Brimſtone fublimed or purgedone. part, 

of powder of a firre tree well driedin an hot oven one part, ſift all theſe materiall things 


thorow afine Secue,moyſten them with aqwe vite,beatethem wellin a morter wk a; 
peſtell,and then incorporate them togeather, 4 


rperrer fi Hedebppinity FO MISRA Br 
11 Take'of ſalt refined dry fixe parts,of Bri e ſublimed or purged onepart, 
of Amber; part,of redde faundersone. part: ſift all theſe thinges thorow a fineSecue or 
ſearſe, moytten them with «que vite.beatethem well ana. monter-with a cleane peſtcll, and 
incorporate them togeathe Dr, 2 CRCG 1 IS 121G 97010 Fic tfe fiewp #o Þ onche gy 
$2347 ; To make guripowder of an nxgre colours TUE FI mT | 
. 12 Take of Saltpeeter refined drie ſixe parts, of, Brimſtone ſublimed of purged one 
part,of Spike or Lavender dried in a hot ouen 7 part : beate and ſift eye materiall thing 
in thiscompoſition by it ſelfe, and incorporate them tageather as you Lava been taught 
to incorporate the other ſortes of guopoweer..._.. }..;:;. ? = 
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To make a ſtrong kinds of gener nd fo abate the ſtrength of any 


| | g 7 PIETY WES 2 
t3 Take of good gunpowder twelue partes,of quickfſiluer one part, of the marchaſite 
loaders part,of the [__s Colophonia one partipound al thele things wel, & then, min- 
ple them togeather for ro vie. This kinde of gunpowder. is of ſp: great force as thatit wil 


cauſeany peece of Artilleric full charged therewith tobreake in peeces with a great nor © 


& therby put them in danger of their lines that thalbe then negre yntothe lame peece.B 
0h dothputinto this kinde of gunpowder: 24: "lt burned paper, or.ſ0 ET 
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of hay ſecede very well pounded,and mingle well the ſame burned paper or hay ſeed with 
the laid gunpowder,thall ſo abate the force of that powder.as that it will not make (© ye. 
hement a flame,nor gue ſo greata blog as otherwiſe it would have done . with this kinde 


of gunpowder the ingenious Guriner may doe:wondertull experiments, 


Co has michetuorber kinde of gunpowder, 
14 1fyou mingle thretporndes of good gunpowder, and one pound of Brimſtone, 
and Greeke pitch togeather, you ſhall makea kinde of gunpowder which will bee a fire 


quickly,and burne very vehemently. 


EEE eN cenſure of Mute gunpowder, 

15 Mute gunpowder was firft inuenttd (as 'Braſavolns faith) by a Duke of Ferrara and 
infomuch as it will make'no-noyfewherit thall be ſhot our of a pecce, the ſaide powder is 
named Mute gunpowder:and ſome men fearing it morethan any other ſort of gunpow- 
der,doc iudge the ſame powderan vnlawfull thing to bee vſcd. But knowing by the rea- 
ſons allcaged in the firſt booke and 22 Colloquie of Nichs/as Tartagha his Colloquies, 
that it is an impoſible thing for gunpowder of any force to make no noiſe when it ſhalbe 
ſhot our of a peece : Alſo conſidering rhar diuers Authours, namely Hieronymus ( ardanns, 
and loan: Jacobus Weckerns doe affirme in their bookes that Mute powder is alwaies of (o 
litle force as that it wiſhoote apelleticarſe twelue paces from the mouth of his peece,l 
eſteeme thatfeare of Mute powder as a vaine conceite, and doe verily beleve vnder refor- 
mation that Mute gunpowder which(as betoreyott haue heard)is weake in force, and not 
much hurtful in effe&s, may among zl men of vnderſtanding be more tollerable then any 


other ſort of gunpowder. FG: tc 
_ -The17 Chapter. 
To rent ated make $901 Wine aby ſorv of ganperder that hath loſt his ſtrength or vertue by moiſtare 
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VV Henyou haue driedall the npowder which ſhall be renued, put ſo muck there- 
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\ ofas you will into a canuaſle ſachelt'orlinnenbagge, and then tying a corde very 
hardabbirt chetrionth of the bagge, thruſt theſameinto a cleane Cauldron, and powre {0 
merch water into the Cauldron as will cover the bagge:this done,make the water to boile 
inte Cautdron tal a droppe of itlaid yppon yron qrſtone wilt congeale, and while the 
water boyleth, remember to ſcumme uit as needefhal} require. Afrerthis remoue the Caul- 
dron from thefire,and ſetting it a ſlopelet that bagge drop into the Cauldron, and when 
you ſhall ſee that the waterin the Cauldron iscleare, poure it out by little and litle intoan 
other veflUll, ſo as ho lies,ot ircppen ey funncour with the water [into the ſame veſlell, 
becauſe the water muſt there congtd! Afﬀterthewater is! congealcd. take the Saltpeeter 
out of the veſſel, and as you did before boyteandſcumme the water which ſhall then re- 
maine inthe ſaid veſſell tilladroppe of it laid vpon yron or ſtone will congeale, Alſo doc 
vntq it all that you did before viits rhe rongeated water ; and let it not grecue youto 
works thus ſo long as any ſaltpetermay: byYhisimeanes beefounde' in theyncongealed 
water. © | C3 a 824 0 2316; 119! I01 8 1; f 10 


' Theſaltpeeter and Brimſion which whre withiwtheſaid bagge did difſolve and ſokein- 
tothe boyling water, yea the diſlolued ſaltpetereorned into warer,- & the difſolued brim- 
ſtoneſunke downe tothe bottome of the water where you may finde it: Bur the coles 


which were mingked with the faid diflolued fattperer and brimitone remaine ſill within 
the bagge among the lies and dregges of the decayed: gunpowder : therefore when you 
have gathered together by thenieatics aboucrehearſed all the ſaltpeter that. was inthe 
EyCbofiing waterarid have well tied the faidfalrpeter, brimſtone;aud coles,poiſe cncry 
of thief by 1c, and then ſeeirighow muchrhepart of ſaltpecter ſo gathered doth waht 
_ofthequ frichitfliooid hmefor theſayt parts of cole,andbrimitone,adde there- 
COTE 6ffalrpeeter 


* 


"which wanterh :Thitdone, beate;mingle; and incorpotate 
tghtto beat, ningle, and make nwe gunpoixder. + - to 
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How you may by taſte, feeling , colour, and burning, know good and il gunpowder : and how among 
many ſortes of gunpowder,you may know the beſt ſorte of gunpowder, 
* G Vnpowderthat hath ſo myldeataſte as that youlhall ſcant teele it on yourtongue,is of 
good receite and well wrought. 
By how much gunpowder is in feeling more harder,by ſo muchitis more better. 
- Gunpowder of a fayre azureor french ruſſet colour is very good, and it may be iudpged 
to haue all his receites well wrought,and ſufficient of the maſter well refined. | 
Lay 3.or 4.cornes of gunpowder vppona white peece of paper, the ontthree hngers 
diſtant from the other, and put firS&to one of them : Nowit the gunpowder be goodand 
ſtrong.you ſhall ſee them all at one time afire, and thatthere will remayne no refuſe or 
groſeneſle of brimſton,or of {altpeeter,nor any other thing excepta white ſmokie colour 
in the place where they were burned,neither will the paper be burntor defiled therewith. 
If good gunpowder be layde vppon the palme of your hande, andſcton a fire, it will 
not burneyour hande. | 
- Gunpowder that hath a very ſharpe taſte,hath abundance of the maſter not wel refined 
and will geue againe. ; 
* If whire knortes,or knottes of a french ruſlet colour, ſhall remayne after gunpowder is 
ſet on a fire, it is a ſignethartthe ſaltpeeter inthat ſorte of gunpowder was not wel refined, 
but lefte full of (alte,and greaſe, eſpecially when the ſame knottes ſhall hifle in burning, be 
dankith, and leaue moyſture in the place where the gunpowder was burned. 
* If harde,dry, and white knottes, or pearles, ſhall remayneatter gunpowder isſeton a 


fire,it isa ſigne thatthis ſorte of gunpowder was not well wrought: And it behooueth e- Anadmonk 
uery Gunner to beware of ſuch gunpowder, becauſe if it doe lic long dry ina peece, itwill 92+ 


waxe ſo fine with long anddry lying, that if you take it not out of the peece, it will in his 
diſcharge with fire put the ſame peece indanger of breaking. 

* If mall black knottes(which will burnedownwards in the place where proofeis made) 
ſhall remayneafter gunpowder is ſet ona fire, they doe ſhewe thatthe ſame ſorte of gun- 
powder hath not enough of the maiſter,andthat it 15 of little force or ſtrength and flowe 
in fiering, es 

- 1fal ile heape of gunpowder ſet 1n a fire doth make a noyſe, riſe vp with great ſpeede, 
and yeeldelittle ſmoke, itisa ſigne that the ſaltpeeter in that heape of gunpowder was 
well refined,and well wrought, and that the matcrials in the ſayde heape werewell incor. 

Dorated. $26.1 
| Meta, fame of fiered gunpowder ſhall riſe vp ſlowly,continue long,makelittle noyſe, & 
yeeldemuch ſmoke,it is aſigne that the ſame gunpowderhad init much cole & brimſton, 


andalirtlequantitieof ſaltpeeter. | | | 
- It gunpowder burned vppon a boordeſhall black the ſame boorde;it is aſigne that too 


much cole was in the ſame gunpowder. 

- When gunpowder is moyſic,or full of the earth of ſaltpeeter,ir is naught forto be ſhot 
out of great ordinance, becauſe it putteth him in perill which ſhooteth with the ſame,& in 
timeof neede,ſhaming the Gunner which doth occupie it,ſerueth to no effeR. 

Ifgunpowder be very black,itisaſigne that it was made with very much cole,or thatir 
is moyſte,and when you rubbe it yppona pecce of white paper,it will black the ſame pa« 
per more than it ſhould doe. <1 | Ar 

Amongmany ſortes of gunpowder to know which forte is beſt,make alittle heape ofe- 
uery ſorte of gunpowder,and then ſctting thoſe heapes one from another', marke well 
when you put fire vnto them which of the heapes d1d ſoonelt rake fire : For tharſorte 
of gunpowder which will ſooneſt be a fire,make leaſt ſmoke, & leaueleaſt refuſe, is the beſt 


gunpowder. 


| Theig Chapter, 


Tomake Haiev "ns ow: tches, andother matches which will ſerne to diſcharge great & ſmall 
om ft _ fire 804 runker,pjhes nmes Aerie arrowes & all other — | 
I 4 0 
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,vnder ſnoc beare them againe a little, and whenyou haue ſo done, ſuffer them ro dry.in the ſhadowe. 


L _—_— 
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Make ſmall ropes or cordes of bumbas,orof cotton wooll, put the ſame into an earthen 
pot orpan which muſt haue in it ſo much ſtrong vineger or rather aqua vire, brimſtone,ang 
jaltpeeter,or in ſteade of ſaltpeceter,groſle gun powder,mingled rogether, as will couerthe 
ſame ropes,and ſeeth all thoſe things together inthe lame pot oucr a fire vntill the agua 
vite, brimſtone, and ſalrpeeter,or groſle gunpowder ſhall waxethicke and incorporate,and 
then pull the ſame ropes well ſoked in that compoſition one after another ont of the pot, 
and hang one of them from another vppon a pole todry in the ſunne,{o as when they arc 
thorow-dry you may windeor role them vp for gunmatches ro geue fire vnto great & ſmal 
peeces of artillerie,mynes,trunkes,pikes,dartes, arrowes, portes, hollow pellertes, and all 
other firewoorkes. | 


An other way to make Gunmatches. 

Take cordes madeof hempe that is not very fine, or of toe which 1s better,although it 
will ſooner conſume,and let euery corde be ſo big as a mans great finger.Alſo chooſe tuch 
cords for this purpoſe as are not much wreathed, this done boyle the ſame cords in ſtrong 
lic, aſhes,and alittle of ſaltpceter til all the lie ſhalbe conſumed. 


eAn other way to make Gunmatches. - 

Take cordes made of toc, and beate them with awoodden hammer vppon a quicke 
ſtone. Alſo take of turpentine,nwe waxe,and common oyle,ot each an equall parte, couer 
and boyle the cordes inthe turpentine, waxe, andoyle, till the ſayd liquide compoſition 
ſhall be conſumed,and then take the cordes out of the veſſel inwhich they did boyle, and 


This ſorte of gunmatches will preſerue fire in any moyſte place, and alſo in water and vn- 
der ſnoe and ycc. b | 


An other way to make matches, which w:1 ſerye tagexe fire to trunke:s pottes pikes darts arrows, 
' © hollow pellettes,and al other ſuch like firewnarkes. ': 

Take cordes made of three or fourethreedesof: bumbas ſpinned courſely , boyle them 
in anwenealed por filled full of firong whitevineger, till all the vineger ſhalbe conſumed, 
then take the cordes out of the pot, wring them,and dry them in the ſhadow, or at the fire 
if yoo- have haſle ro vſc them . You mayalfo boyle'the ſame cordes in ſaltpeeter water, or 
incleerelic and faltpeeter,and when you haueſo done, you muſt wringthe moyſture out 
ofthem that done-you muſt wet them in aq#a.ute,ant after wring them againe lightly, & 
then role them in fine gunpowder, and ſufter them to lic in Ge gunpowder till they 


ote that ſhal are dry. | 


A match thus made doth burne and conſume very quickly, becauſe it hath beene wet 
iN agua vite, wherefore you muſt not wet your match in agua viteifyou wilnothaue itta 
burne and conſume vyery quickly .. Alſo one.of theſe matches after it hath beene thrice 
boyled in ſaltpeeter water, or in cleerelie and ſaltpeeter,thrice wet in agua vire,and thrice 
roledin fine gunpowder, will burne your foote if. you ſhall happen to treade ypponit, 


T he20. Chapter. 


To make touchwoed and tinder for a Gunners Tinder boxe. 

—_— thoſe great things which are called olde Todeſtooles growing at the bottomes of 
nattrees, beechrrees,okes,and fuch other like trees,dryethem with thefmoke of fire, 

& then cur tiremintoſbamanypeeces as you will, and hauing well beaten them, boylethe 
in ſtronglic with waute floure,or faltpeeter till all the fie ſhalbe conſumed. After this lay- 
ing thein'imn a heapevppon a boorde,dric them inanoien which muſt not be made veric 
horte, and after you have ſo done,beate them well with a woodden mallet , and when you 
ſhall haue cauſe to vſe any parte of thoſe Todeſtqoles (now by the meanes aboue declared 
made touchwood ) rubbe well that parte betweene' your handes for to make it ſote, 
and apte ro take fire . Butwhen you will make tinder for a Gunners tinderboxe, take 
peecrs of fultian,or of alde and finelinnen clothe, rgake them to-burne and Same in a fire, 
; and 
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& ſuddenly before the flame which is in the doth die,choke their fire, & keepe their tindet 
ſo made in a boxc lined within with clothe, to the ende it may not be moylte at anytime. 


The 21 Chapter, 


To make aſione wbich being wette with water,or ſputle,will flame and be a fire,and ſerne to lht can- 
dles,and gunmatches , mſuch places Where by reaſon of rayne,or other moyſture, you can not light 
candles,or matches by any other meanes, x 

PY: a loadeſtone into a pot,or other like veſſel,then fill the ſame bot or veſlell with { o/0- 
phonia and vnquenched or ynſlaked lime, fo as the ſayde ſtone may lie buryed 1h the 

ſame { o/ophonia and lime. &tter this ſer the ſayd pot cloſe ſtopped with porters clay.or with 

that kinde of clay whichis called Lutam ſapientie,1n a hotte turnace, voril it be throughlie 
baked,andthen hauing taken the ſayde pot out of the turnace, put the ſayde loadeitone, 

CO” , and vnſlaked lime in an other pot, and ſet this pot likewiſe {topped with the 

| ſaydpottersclay, or withthe clay named Lntm ſaprentre,in a hotte furnace, and doe this 

ſo many times togeather one atter an other,till the ſayd ſtony mixture ſhall be made very 
white.and be dry burned, for then the ſayde ſtone is perte& and being wette with water or 
ſpittle wil tlame and be a hire * This ftone being agayne quenched,muſt be kept in a hotre 
or warme place,and it is a needctull thing tor many purpoſes though in this place 1doe 
teach you to make the ſame for no other cauſe than to light your candles, and gunmat- 
ches,and to kindle fire in ſuch places where by reaſon of rayne,or other moz ſuure you can- 
not light,nor kindle ſuch things by any other meanes. 

2 -— other Way to make a like ſtone, Which being well wette With Water or ſpittle gil! fizme ard 

e a fire. 

Take of quicke brimſton and offaltpeeter refined,of each alike quantitie,of camphire, 
double ſo much as you tooke of brimſtone or ſaltpeeter, whereunto adde nwelime made 
of the ſtone before mentioned in the firſt way of this Chapter : Beate all theſe thinges to- 

cather in a morter vnto ſofine powder a8 you may poſsiblie doe. Then the ſayd powder 
ing ſtraightly wrapped and bound hardetogether in alinnen clothe, muſt be put into 
an earthen veſſel cloſely ttopped with potters clay,or with clay named Lutam ſapientie , af- 
ter the ſame ſhalbe well dryed with the heate of the ſunne,ſet the ſayde veſſell in a potters 
furnace for ſo long time as his portesare baking.and when the pottes are baked(wherein 
you mutt be very circumſpe&)take your ſayde veſlel out of theturnace, and vic the ſtone 
which you ſhall tinde in the veſſell made of the ſayde powder, as you haue before beene 

tavght to vſc the ſtone mentioned in the firſt way of this Chapter, 
An other way to make a like konzqwhich being wette with n ater or ſpittle will flame 05 bee a fire. 

Take of the {tone which you haue learned to make in the firſt way of this Chapter,one 
pound, of ſaltpeeter oftentimes refined fowre poundes, of camphire, quicke brimſtone 
which hath neuer beene ſer ouer a fire, oylc of turpentine,and tartar, of each of theſe a like 
quantitie: Beate all theſe things togeather in a morter, vntil you haue made thereof a fine 
powder : Then ſifte the ſame powder thorow a very fine ſceue orſearſe. If any parteof 
that powder ſhall be ſo grofſe beaten. as that it wil not goe thorowe, but remaynem the 

ſecue or ſearſe, you mult putagaine that remaynderinto the morter,and hauing beaten it 

into fine powder, ſifte the ſame thorow the ſayde feeve or ſearfe vppon the other powder: 

Afrerthis pur all the ſamethings into a glaſle,and powre vppon the ſame mixture ſo mach 

burning water made of ſower wine, aswill drowne and couerit : Whenyou haue fo done, 

ſtoppe the mouth of the glaſſewith py clay, or with Lutum ſapientie, that no ayte may 
come ont of the glaſſe : Then bury the ſayde glafle in dung for 2.or z.monethes {pace,and 
at euery 10.dayes ende during that timetake the glafle out of the duhg, and haning ſha- 
ken well together the ſayde thinges which are in the ſayde glaſſe, bury the ſame glaſſe itt 
freſhdung,that the mixturein the ſame dung may incorporate,waxethicke like hony,and 

appeareto be a ſubſtance made of one thing. All this being done.,ſer the ſayde glaſte ouer a 

bottefire,vnrtill all the moyſture within the ſame ſhalbe cleane dryed vp , and the mixture 

within the glafſe ſhall be turned intoa ſtone. After a ſtone 15 ſo made of that mixture, 


breake the ſayde glaſſe, and take the ſayde ſtone oup of it, and when you will yſe this 


ſtone to light your candle,or gunmatch,orto kindleafire, beare ſome of it into hart x 
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which being wette with ſpittle, or water, will ame and be a fire. This kinde of fone '2s 
Joan,Baptiſta Porta.and lacobus Weckerns haue written ) is to be commended aboue all 0. 
ther ſtones, which being wette with water or ſpittle wil kindle and flame. 


4 Another way to make alihe ſtonegwhich beiro werte with water or ſpittle,will 
flame and be a fire. | 

Take quicke lime and ſaltpeeter refined divers times dry, T»tia Alexararina vnprepa- 
red calaminte ſtone.as much of the one as of the other; quick brimſtone,and camphire of 
each of the 2 parts: beate all theſe things into very fine powder,8& hauing fitted this pow. 
der thorow aſecue or ſearſe, binde it vp hard within a nwe peece of linnen clothe,andput 
it(I meane the powder ſo bound) into a couple of Goldſmithes croſettes,or melting pots 
and ſet one of them vppon the other,mouth to mouth, bynding them faſt with wire, and 
covering them all ouer where neecde ſhall require,with Lutum (apientie, ſo that itmay take 
no manner of ayre: This done drie them in the ſunne till the powder within the fayd cro- 
ſettes ſhall be yeallowe.and then ſet the croſettes ina furnace of bricke,or lime, and leaue 
them there till the fire in the ſayd furnace ſhall be extinguiſhed, and then taking the ſayde 
croſcttes out of the furnace,you ſhall finde within them a ſtone , which(when you thall vſe 
of itfor to light a match,or candle,orto kindlea fire) you muſt wette with wartcr or ſpitle, 
and put it to your match,or candle : And when you will quench yourſtone agayne, you 
thall blowe it out as you will blowe out a candle. 


5 An other way to make a like ſhone which being wette with water or ſpittle, 
will flame and be a fire, 

Take the Loadeſtone that hath vertue to drawe yron to him on the one ſide,and to put 
it away on the other ſide, put the ſame ſtone into potte leaded, and putto ir 4. poundes 
of pytch, and one pounde of brimſtone : then lute and lay claye well vyppon the potte, & 
ſetting itin a furnace , geue ita ſmall fire for the {ſpace of a day and a night , but aug- 
mentthe fire in the ſeconde day, andin the thirde day more, vntill the ſtone be a fire. 
After the ſtone 1s a fire, and hath in ſuch manner burned, you ſhall quench it, and ſufter it 
tocoole, and keepe it ſafe to ve, for the ſtone is now ptepared, and wetting itwith water 
or ſpittle,you may make it flame, and be afire, to light your candleor gunmatch. 


The 22 Chapter, 


How you may make a ſtone which being wette with aqua vitz, wil kindle and flame:and how you may 
make an other ſlone Which being rubbed well With « Woollen clothe, will ſuddenty burne. 


4 keof driegumme of a pyne tree,of quick brimſtone, camphere,and calaminte ſtone, 
of each one dramme, beate all theſe things into powder, & adde vnto that powder of 
Tutia Alexandrina whole,and vnprepared,twodrammes.That done,thruſt all theſe things 
mingled rogether into a canvas bagge,which muſt be well and harde bound round about, 
then fill a potte halte full with powder of vnſlaked lyme, and lay thebagge and the con- 
tection thar is init yppon the ſayde lyme. After you have ſo done, powre vppon the ſayde 
bagge vp tothe brimmes of the potte more powder of vnquenched lyme and then ſtop- 
ping the mouth of the potte with Lar«m ſaprentie,ſo as noayre may breathe out of it , put 
The ſayde potte (after the Lutum ſapientie 1s thorow dric)into a plaſſe furnace, and (utter 1t 
toliethere doſe covered by theſpace of two dayesandtwonights. Infine take the ſayde 
porte out of the furnace,and breaking itin peeces, keepethe con gealed ſtone which you 
(hall gage in the potte,tolight your gunmatch and candles when ncede ſhall require: For 
this fone being wette with a droppe of aqua vire,will fame and be a fire. But to make 2 
Kone which betng rabbedwell with a woollen dothe ſhall ſ{uddenly burne, take of the Ca- 
laminteſtone, brimſtone, vnſlaked lyme, pytch, ceruſe , of each of theſe three drammes, 
ofcamphere onedramme,of aſphaltum three drammes,beate all theſe thinges into pow - 
der,and put the ſame powder into aftrong porte well ſtopped with lute,and after _ 2 
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fire ynder the potte, encreaſing the ſame by little and little yntill the powder inthe potte 
ſhall be ſo harde as a ſtone, then if you will have it burne to light your gunmatch or to kin- 
dle a fire, rubbe 1t well with a clothe, and by ſo doing you ſhall make this ſtone to burne 
ſuddenly . Burt when you w1i'l put out the fire that is in the ſtone, ſpitte vppon it and after- 
wardes ſet it ina moylte place, for by ſuch meanes this burning ſtone may be quenched. 


The 23. Chapter. 


How you may knoW the diameter or heigth of apellet by the circumference of the ſame pellet : eAnd 
how by the diameter and waight of one pellet you may finde.the diameter of any other pellet that «5 
of a knowen waight and of like ſubſtance:and how a :unared waight of pellettes doth containe 112. 
poundes:and how 4 tunne of pellettes dath contayne twenty hundred warght of pellettes, 


M VItiplic the circumfetence of any pellet by 7, deuide the produ& by 22,and notethe 
quotient for the diamcter of the ſame pellet . Asfor example, multiplie 44. the cir- 
cumference of a pellet by 7,and thereof commeth 308,which deuided by 22 will yeelde in 
the quotient 14 for the diameter ofthe (ame pellet. But when you will know by the dia- fecondbocke 
meter and waight of one pellet,the diameter of an other pellet that is of a knowen waight of Nich. Tar. 
and of like ſubſtance, waye any one pellet,and meaſure 
the —_— or diameter of the ſame, then note in ſome 


In the g. Col 


ing the diame- 


booke tor your better remembrance the ſayd diame- ter & wajoks 
ter and waight,for by knowing the diameter & waight of one peller, 
of that one onely peller, you may finde at all times the to know the 
diameter of any other pellet that is of a knowe waight | ras of any 
peller 


and oflikeſubſtance . Andto the ende you may learne whoſe. diamie- 


to doe the ſame, let it be ſuppoſed that to anſwere this 
queſtis,what is the diameter of that yron pellet which 
wayeth 125,poundes in aucr de poize waight ? I doe 
peruſe my memoriall, & finding there that a pellet of 


yron of five ynches 832 of an ynche in diameterdoth 
waye 27 pounds in auer de poyze waight, Iaythatas getherare 

the cubes arcin triple proportion tothe ſides: ſo are | calledthe 

the proportions of the ſidesto be founde by ſecking the cubike rootes of the twotermes emer: ns 
of the proportion. Wherefore 1doe firſt ſet downe the termes of the proportion of the mr 
pellettes thus, =3£ , and1 doe ſet thecubike roote of 125 which is 5, and the cubike roote the firſt rerme 
of 27 which is 3 in the roome ofthe two others thus £, Theſe two numbers doe declare Pamely;that 
the proportion betweenethe diameters of the two pellettes, of which one that is the leſſer hoe "Alle 
is knowen to be fiue ynches and £22 making by reduRion *3£+ therefore I multiplie that SO 
fraction 232 by 5,the cubike roote of 125, whereof commeth =-432 and this number of gent whether 
22429 T doe devide by 3 the cubikeroote ofz7 which geueth +4372 making by reduQion itbe cquall, | 
9 ynches and 22+ of an ynche: Whereuppon I conclude that if 5 ynches & 3% ofanynche —_ , 
be the diameterto a pellet of 27 poundes in waight,then 9 ynches and 33} of an ynche ſhal Cry in 
bethe diameter tothe pellet of 1 25 poundes in waight, and thatafter thisſorte by the ſecond rerme 
diameter and waight of one peller,you may finde out the diametet of any other pellette namely thar 
that is of a knowen _ , andof like ſubſtance , Burt fearing thatthe vnlearned Gun- whereunts 


ners (who commonly eſteeme all that for naught woorth which they can not vnderſland) the compari 


compared ros 


ſonis made, is 


will iudgeita combrous,paynetull and ncedelefſe labor to ſceke forthe diameters of pel- ,jjeathecon- 


lettes by any of the ſayde two wayes, Idoe here preſente vnto them two tables , of which ſcquenr.Burin 
one(made by a currant pellet of yron in diameter 4 ynches, and g poundes 3 otnces in Arithmerike | 
waight) ſheweth the diameters and waightes of 40 ſundricyron pellettes, and the other | anazer> __ 
(made by a currant kentiſh one pellet of 3 ynches and + of at ynchein diameter, and _.y 1..mme 
of 2 poundes 15 ounces,and + ounce in wal | 


ht) expreſſcth the diameters and waights of compared dux 
fourty ſundry kentiſh Kone pellertes, and haue ſet downe for thoſe which areyer vn- &the terme 


raught this rule,that a hundred waight of pelletes doth containe 112 poundes in auerde ro whome the . | 


poize waight,and that a tunne of pellettes wayeth 20 hundred waight, I meanc auerde ve-47ang ” 


polze waight. 


I.quicot the = 


tagha you may 
Icarn by know 


callComes, © 


teris knowen, - bk 


The quititics | {84M} 


in ſome writers - RI; 
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The 24. Chapter, - 
ure the circumference of any rownde pellet pr ſphericall bogye, 
ds 1 RR by three ſundry wayes.' | EY 


vitipliethe diameter of any pellet eripncyent body by 22, deuide the produd by 
M 7, and note the quotient number for the meaſure of the circumference of the ſame 
pellet or ſphericall body:s for example, if you will know the circumference of a pellet of 
14 ynches indiameter,multiplic 1411 22 and thereof commeth 308, denide this number 
of 208 by 7, and the quotient number will geue you 44 ynches for the meaſure of the 
circumference of tharpellet. Likewiſe by tripling the diameterof any rounde pellet or 
ſphericall body, and alding thereunto 5 parte of the ſayde diameter, you ſhal knowe the 
meaſure ofthe circumference of the ſame peller: as for exatnple,triple 14 the diameter of 
a ſuppoſed peller, and ſo the produ& thereof will be 42, adde 2 for+ of 14 ynto 42 the 
triple of 14,andſo you ſhall finde inthe torall ſumme 44 for the meaſure of the circum. 
ference of tharpellet.. Alſo looke how many times 7 isin thediameter of a round pel. 
letor ſpherical body,ſo many times 22 is inthe circumference of the ſame pelletor ſphe- 
ricall body: as forexample,the ſuppoſed pellet is in diameter 14 ynches, and forſomuch 
a$in 14 there is twiſe 7, therefore Iconclude that twiſe 22 which maketh 44 is in the 
meaſure of the circumference of the {aye peller. 


 Thezs(hapter. 


.- How you may meaſure the ſuperficies of any rounde pellet or ſpbericall body ::: 
by three ſundrie wayes. 


7 


: 


M Vltiplie the circumference of any pelletor ſphericall body by the diameter of the 
Vifſame pellet, and note the producte for the ſuperficiall meaſure of thar pelletor 
ſphericall body: as for example, the ſuppoſed pellet being 14 ynches in diameter, and 44 
ynches in circumference, multiplie 44 by 14,and note the produ&, which is 616 ynches 
tor the ſuperficiall meaſure of the fame ſuppoſed pellet. Likewiſe if you multiplic the 
ſquare of the diameter of ahy pellet or ſphericall body, by = you may note the produ& 
for the ſuperficial meaſure of the ſame pellet or ſphericall body:as for example, the ſup« 
poſed pellet being in diameter 14 ynches, multiplic 196 the ſquare of 14 by 22 and «1 
produ thereof will be 44=> making by reduQrion 616 ynches, which doe expreſſe the 
ſuperficiall meaſure ofthe ſame ſuppoſed =_ . Alſo by deuiding the ſquare of the cir- 
cumferenceof any pellet or ſphericall body by => you ſhall finde in the quotient number 
the ſuperficiall meaſure of the ſame pellet or ſphericall body:as tor example, 1 936 being 
the ſquare of 44 which is the circumference of the ſuppoſed pellet, muſt be deuided by 
2> andſo the quotient number will be =££2 making by reduRion 616,which ſheweth the 
ſuperficiall mcaſure of the ſame ſuppoſed peller. 


The 2.6 Chapter. 


How you may meaſure the ſolide content or craſcitude of any rownde pellet or ſphericall body by three 
ſundry Waves . 


1M Vitipliethe cube of the diameter of any pellet or ſphericall body by 11, deuide the 

roduRthereofby 21,atid note the quotient number for the ſolide content or craſ- 
ſitude of that pellet orſphericall body: as for example,multiplie 2744 the cubenumber of 
. 24(which is the diameter of the ſuppoſed pellet) by 11, & ſo thereof will come 30184, de- 
vide the ſayde number 30184 by 21 ,andrhequotient number ſhal ber 437 and + which 
ſhewcth the ſolide comentof the ſuppoſed pellet. Likewiſe if you wil multiplic the _m_ 
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of the circumference of any pellet by 49, and diuide theproduR thereof by 66, you ſhalt _ 
haue in che.quogicnt number the ſolide content or craſsitude of that pellet + as for exam-' * 


ple, mulriplie.1936 the ſquare of 44 (which is thecircumference-of the {i uppoſed pellet) 
by 49,and the product thereof will be 94864, which diuided by 66 yeeldeth inthe qgao- 


tient 1437 and 7 for the ſolide content of the ſame ſuppoſed peller, Alſo if you wilt mul- . 


tipliethe cube of the {emicircumterence of any rounde pellct or ſphericall body by 49, 
and diuviderhe produc by 363, you ſhall haue in the quotient number the ſolidecontent 
or cralsitude ofthat pellet : as tor example,the ſemicircumference of rhe ſuppoſed peller 
1$32,and the cube of 22 is 10648, which multiplied by 49 prodnceth 521752, and this 
number 521752 being diuided by 363 will yeeldein the quotient number 143 zani © for 
the ſolide content of the ſuppoſed pellet: [ct 


The t7 Chapter. 


How apellet which ſticketh (o faſt Withm the concauitie of apeece of Artillerie as that it can not be 
drinen bome vnto the powder may be ſhotte out of the peece Without danger to the Gunner or hurts 
to the peece:and bow any ruſty pellet which for a long time hath ſtuck faſt within apeece may be 
ſhotte, or taken out of the prece without danger to the Gunner or hurte tothe peece, 

V Hen a pecce of Artillerie 1s charged with a pelletthat will-rot be driuen home 

vnto the powder, then the Gunner to ſaue this peece from breaking ; muſt ſo 
much imbaſe the mouth of the peece as that fayre and cleere water being at diuers and 
many times put into the touchhole, may for twoor three da es togeather ſdke, through 

thepowder which: is within the peece, and droppe out atthemoiith of thepeece- into a 

tubbe ſet vndet'the (ate for to receaue and faut/all the ſalrpeeter that was in the ſayde 

powder. Andafter all the Saltpecter is by thw meanes ſoked out of tharpowder; the 

Gunaer prymingthe touchhole with ſo much freſh powder a&will ſuffice te-driue out that 

pellet,may geue fire to the peece, and without any danger to himſelte, or tucte tothe 

peece ſhaote out of itthe ſaydepellet ; Burwhena ruſty pellet hath foralong time ſtuck 


faſt within apeece,pur ſtrong vineger into the concauitie of the peece,& with awoodden ,,-- © 
rammer ſtrike haxde vppon the pellet till it doth moue: theti powre the vineger out of 47+ 


the peece, and hauing powred thorow the touchhole into the peecq ſomuch powder as 


will ſuffice to dryue out thar peller;fill vp the touchholewith good gunpowder,and geue }. 
fretothe pegce,ſoas the ſayderbſty pellet may: therebWwbrexpelled out of the conca- . 
vitie in which-jt-did ſicke . But if the ſaydepellerafter all this hath beenedone ſhall ſtill 


remayne withiathe peece, then powre hotte ſcalding oyle thorowethe touchhole into 
the peece,and with along yron rodde made at that ende whith ſhall goe into the Pecce 
like vnto a hogges nayle,rubbeaway the ruſte lying berweenethe pellet &the peece, and 
afrerwardes imbaſing much the mouth of that pecee, ſtrtkeHharde thereon, I meane vp- 


 thallforcethefayde ruſty pellet to role out of thepeece. | 
"The 28 Chapter, '' 
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+! Tomakerotinde peliettes of unvounde nronpelhhttes by mo debers wer. WR PS © 


, 
-- 


]N winter whenit doth ſnoweand freeze, couer yn pellettes which are not rounde all 

-QueT with frozen ſnowe, and ſoletthemlie in frozen ſnoweforthe wm of one night; 
This done,vncouer the pellettes,and with a ſteele hammer which muſt bewell tempered, 
ſomewhat heauie,and like vnto a Playſterers or Tylers hammer, beate, or cnt away the 
ſuperfluous yron from the vnround yron pellettes, & while you doe ſo woorke ypon the 
vnrounde pellettes, powre often times colde water vppon them . Bythismeanesyou ſhal 
(as Largi Alles wryteth ) take away the ſuperfluous yronfrom the ynrounde pellettes 

K an 


u 
yy . » 
® 
* 


pon. the mouth of the peece with agreat beetle, or yron haniyer,and by ſo doing, you 
Ti FE IS 
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Yronis more and perceauethatit will beno morehatder to doe, than tocutaſoſte lone : For yrog 
["9-e-rgg is more brickle in colde weather than ina warme ſcaſon,and by that reaſon yron pellertes 
_—_ i” ſhottein the winter againſt an harde ſtone wall, doc ſometimes breake in peeces, and the 
The lathe of a ſtecle latheof a Croſſebowe which is not made ſomewhat warme with the rubbing of a 
croflebowe is cloath,doth oftentimes in winter breakeat hisfirſt ſhoote. 
apreto breaks A1(0, ou may make rounde pellettes of rnrounde yron pellettes by this way following: 
bot Take an yron pellet which isnotrounde, if it beapelletfor a Minion put the ſame peller 
well rubbed into the roufide mouldeof a pelletfor aSaker,and when you haue ſo done,fil vp the emp. 
with aclothe. tie places in the ſayde moulde with melted lead, and ſoyou ſhall make thereof a rounde 
peller for a Saker. Likewiſc if a pellet for.a Saker be not rounde, you may put the ſame yn» 
rounde pellet intothe round moulde of a pellet for a Culueringe, and by filling the emp. 
placesin the mouldefull of melted lead, makethereof a rounde pellet tor a Culueringe. 
And afterthis manner you may make arounde pelletof any vnrounde yron pellet what(o- 
EucT. 


T he 29 Chapter. 


How you may male a model! or forme for any Gunladle that ſhall appertayne vnto any Feuconet, for- 
reine peece that is nor ſo high as 4 Faucon, Fancor, Minion, Saker, ( ulueringe,Baſiltske,( arnon, 
or to any other like made peece : And how wppon ſuch modelles,or formes, gunladles for the ſayae 


peeces are faſhioned : and how a Ladle for any ( annon periero may be made : and how enery can- 
wor periero ought to hane a Ladle, 27 


TT» the ende you may the better vnderſtande by this Chapterhow a model! or forme 
may be made for any Ladle that ſhall appertaine vnto any Fauconert, forreine peece 
thatis not ſo high as a Faucon, Faucon,Munion,Saker, Culueringe, Baſiliske, or Cannon, 
_ ortoany other like made pecce : and how the ſame Ladles are faſhioned, beholde herein 
The Copper ... B .. ': afigurethepatterneof a Copper plate for any ſuch Ladle, 8 
_ : note this init,. that AB Cdoth repreſent that parte of the 

Eo. GS platewhich ſhall holde the charge in Gunpowder for great 
fore muſtbe I Ordinance, and that D ACEFG doedemonſtratethatother 


in thicknes at Q | | arte ofthe ſame plate which muſt lie round about vppon the 
—_—_— Þ | Ratke of ſuch 2Ladie. Thisdone, make a modell or forme of 2 


F long and roundepeece of wood for cuery ſorte of ſuch Ladlc 

i 
| rotor E | | plateslike vnto the piure H I, and let the model be in his 
knife,and for 5 | rounde compaſlſe fo much more leſſethan the circumference 
_— .: =. Ofapellet thatwillfitte the peece for which you doe intende 
bee = 8 © tomake a Ladle,as the plate of the Ladle is thick : then bende 
ahicknefle, | rounde that parte ofthe plate which ſhall holde the charge of 


., © gunpowder vppon the ſaydemodell, ſoas the two fides of the 
D | Txt ,Þ Plate may ſtande wideopenand aſunder ina reaſonable ſpace 
ul 


onefrom another. Moreouer;hauing inarexdineſſe a ſtrong 
OB ſtaffe, which muſt be rounde and by at one endelikethe 


ſaydemodeH, and 
_—_ the concauitie in th nn ——_ ro ut longer than the 
ſayde 


c layde peete: winde DACEFG the other parte of the 
plateroundeabout yppon the bigge'ende of the ſameſtaffe, and nayle the ſayde 


e DACEFG faſt yp ntheſfame ende : When h 
madeand nayicd vppon hi ,wil beikermo thepi -> ; may NES 


Ther 


E CAR APPENTDIL. 


LISA H 
A formefor a Gunne Ladle. 
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The type 01 adle. | 


There is an other forte of ladles which doe belong ynto ſuch peeces ; 
ealian Cannoni Perieri, the name of ſuch a Ladle in ratian IS Scafferta, TT 
Venice hauing alwayes1n a readineſle at the leaſt one ſuch Ladle for euery Cannone Perie- 
ro.doe vie with-the ſayde Ladles to put cartredges into their / annoni Perrers. To make a 
Scafterta for any Canton periero,take a peece ot ſofte wood which oughtto be iuſtlie ſo 
long as the Cartredge of the peece for which it ſhall ſerve: make this long pecceof wood 
rounde, and in his rounde circumference, equall to the concauitie of the layde peece 
Alſo deaue the ſayde rounde peece of wood from one ende to the other right in the 
middeſt,and make one peece thereof hollowe like a ruffe tylefora houſe, andletthethick- 
neſſe of the ſame hollowe peece of wood be neither more nor lefle than the thickneſſe of 
the gumme at themouth ofthe Chiber which o—_—_— tothe for whichtheScaf- 
ferta ſhall be —_— wy” mae ng corde, and when you have 

nt acartredge with this Sca into a on periere,you may by the | 
Conde drawe To Scafferta out of the ſame peece, : ATION the gd 


> The type of a Scafferts. 
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Alſo you may make a Ladle for any Cannon periero of a copper plate after this tnanhes 
| Propanta Co hs late,and faſhion as before you haue beene taught tofaſhion Copper 
plates forLadles which ſhall ſerneto charge Fauconertes , Faucons, and other ſuch pee- 
ces, and make the breadth of euery Ladle for a Cannon periero by the circumference in 
his Chamber, as the generall rule in the thirtie Chaprer of this Appendix doth inſtru 

to makethe breadth of Ladles for other peeces by the circumference of apeliet : But in 
geuing length to the Ladte of a Cannon periero, youmuſtremember that the ladle of a 
Cannon periero which requireth for his due chargein gunpowder + ofthe waight in his 
pellet, ought to bein length twiſe ſo much asthe diameter in the moitth of the Chamber 
of that cannon periero,and thatthe ladle for a cannon which requireth forhis due 
charge in gunpowder 5 of the wai in hiepelier,ongie to be in length o much as two 
of thoſe diameters and + of one ſuch diameter. 


The zZO Chapter 0 


Ryles by which you muy knew the true breadth and length of any Laale that will bolds as rwiſe 
; anordinarie charge in Serpentine ponder for ary great peeor of Artillery excepe Cannoui Per 
ricti,(hember aud morter peeces. x2 bn F: 


e$ LUCAR AL PANDAY 
I Tadlc which ſhal holdeat twiſe an ordinary charge in ſcrpentine powder for any 

A peece of artillery (except Chamber and Morter pecces )that hath his due length,g 
wayeth in mettall morethan one handied waight,and INe than one hundred waight and 
2 halfe for euery pounde waidhr | pelter ongheto cantane in breadth © parts of 
the compaſle of one fitte pellet for his peece,and.im logh theheigth of 3 ſuch pellettes or 
25 the Gunners terme 1s); baules. . 

> Aladle which ſhall holde at twiſe an ordinary charge In ſerpentine powderfor any 
peece of artillery (except Chamber and Morterpeeces ) that hath his due length, and 
waycth in mettall one hundred waight and a halfe or thereabour for cuery pound waight 
in his yron pellet , ought to contayne 1n breadth + partes of the compaſic of one hitte 
pelle:te for his Decce, and in length the height ſgctpellertes, and of > of ong 

ellet. INS: reddit abs 1h 169 1 

3 Aladlewhich ſhall holde at twife an ordinary charge in ſcrpentine powder for any 
peece of artillery(except Chamber & Morter peeces) that hath his due length, and way. 
eth in mettall more than 100 waight afid a halfe, and lefſe than two hundred waight 
for cucrypound waight in Hisyron pellet, ought-t6:comtayneig:haadch + partes of the 
compaſle of one-fitte pellet tor: his pecce!, anditylangthabe heigeh of foure ſuch pel- 
tertes. - 00191 3 3Hgol ods 3g oPouth tg! 9 - br es ; 

4 Aladle which ſhall holde attwiſe an erdinayyicharge'in ſerpentine powder For any 
peece'of artilleric (except Chamber and Morter.pee&cs)-that hath his duc length, and 
waycth in mettall two hundredwaight or ypwatdes xnrtathree hundred waight tor eucry 
pounde waight in his yron pellet, ought to-contayne in;breagith + pattes of the compalic 
_ pellet for his peece , and tn length theheigth. of foure fuch pellettes and of 
- of ane pelet.::-_ . SLIT 2 &- | 155h 1s; Rig MILLER . 
Mo 5 ads which hallbokdeatewile an ordinary charge in. ſerpentine powder for any 
peece of artillerp(excepe Chamber aud Morter peeces) that hath his. due length,and way- 
<th in metrall thece hundred waight for. cuery pounde waight,in his yron pellet, ought 
tocontaynein/breadth4 partes of che compaſicot anetitte pellerfor his pecce,& inlength 


the heigth of five ſuch pellertes. 


cv 
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SN TI CIS / 

Rules by which you may knowe 3 un b-0xdth and lenfth of any Ladle that will holde at twiſe an 
-* oriiiviary tharye of that ſorte of rorne grnpeWwder which 4 hage marked in the fixteene ( hapter of 
72" this Append with the figure of 1,for ery Faxconet , forreqne peece that 1s not (0 high as a Fau- 
-©* cow, Fanons, Minton, Saker Culneringe,Baſulicke,( annongor avy other like made peete. 


rm breadth of any Ladle that ſhallholde at twiſe av ordinary charge 
' £ oftharfaneof corne gunpowder which1 have markedynthe,i6 Chapter of this 4p- 
pendix with the ligure of 1,for.any Fauconerfotreine peece that is not {6 high as a Fau- 

A general! ptr bag Baſiliske, Cannqn,qr any other like made peece, 
rlorte  eafure wi your compallethe iuſtangrh ofchs ſeqidiamexer ofa pellet thatis fre for 
Jadlcs 8%--the ſame peeco for which youdoeintendeto make aladle,and ee; is your compaſle at 
. char wideneſle drawe therewith circle yppon a boarde,or proce © paper, which circle wil 

be cqual to the circumference of the ſayd fitte pellet; This done, your cotnpaſſe remayning 

ſtill at the ſayd widenefle,ſer one foote thereof in the yery e@pe of the cirde as forexiple 

inthe circle deſcrybed inthe wargent az A, and with the other foote drawe 
an arke within the cirole from one fide of the ſayde cirde vnto the other, and 
then taking with your compaſle the iuſt length of BC the corde of that 
\arke',. meature outthriſc the length of that corde B C vppon your plate, 
7 as. I haue done fpr.yaur better ynderſtanding vppon'the line DACE 
; in the figure nexte followinge, which repreſenteth the" true breadth, 

BE cbs length , and faſhion of a Copper plate for a Ladte which ſhall holde - 
rwuc 


IVCAR, APPENDIY. 29 


twiſe an ordinary charge of the ſayde corne gunpowder for any fauconet , forreine peece 
thatis not ſohighas afaucon faucon minion ſaker, or demy culuering lower than ordi- 
nary : Afterall this 1s done, take the ſame three like lengthes forthe breadth of thar parte 
of the plate which mult lie clole yppon and about the ende of his ſtatte, and be nayled 
thereunto,and then your compaſle ſtill opened vntothe iuſt length of the ſayde corde BC; 
ſet one foote thereot inH the iuſt middle parte of the ſayde B 


line DA CE, and with the other foote make in thelineH D DY 
apricke ar A, and one other pricke inthe line HEatC, and > > "48k. 


q 


41 


when you haue ſo done.take the length of that line AH C tor DYE 
the exaR breadth of the other parte of the plate which ſhall 
holde at twiſc an ordinary charge of the ſayde corne gunpow- 
der for his peece, it the ſamepeece ſhall not be a Cannon: 
For the breacth of a Cannon ladle oughtto bealitlelefle than 
the breadth of ladles for other peeces, and that little parte 
of his breadth which ſhall be ſo taken away muſt be added to 
hislength , to this ende, that the Cannon ladle may thereby 
be more eaſilie turned, and roled within his peece . After | 
you haue founde by this generall rule the true breadth of a 


*27prJun 
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ladle tor any peece which before in this Chapter hath beene khndebed | 
named : You may alſo (it you will) with grearfacilitie ſee the _ KA © E 
1uſt lengthe of the ſame Ladle in one of the three rules tol- F* | 
lowing. | = 


1 ALadle which ſhall holde at twiſe an ordinary charge of the ſayde corne gun - 
powder for any Fauconet, forreine peece that is not ſo high as the Faucon, Faucon, Mi- 
nion,Saker,or Culuering which hath his proportioned length , and is fortcfied with lis 
due waight & thickneſle 1h metral, muſt be in length 5 times the heigth of a pellec that is 
fitte for the peece which ſhall be charged with the ſame Ladle, and morethe breadth of  } 
one finger , that 1s to ſay, that parte of this Ladle which ſhall B | Thebreadifi & 
holdeattwiſe an ordinary charge of the ſayde corne gunpow- ofa fingeris "i 


der, oughtto be in length foure times the heigth of ſuch a here & nib |} fy 
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peller, andthe breadth of one finger : andthe other parte of —_ 2490Þ-- 
this Ladle which multlic very clofeyppon and about the great added to the Wl F 
ende ofa ſtafte, and be nayled thereunto , muſt be in length length of cue- 1H" 
once the heigth of ſucha pellet : Butit any peece named in Pha ag for to Es 
this rule ſhall be charged with ſuch fine gunpowder as 1s mar- ſupplythe PYirig 
x = E=>, wante of that |; 
ked in the ſixteene Chapter of this Appendrx with the figure of parteofthe WW. 
2 then that part of his Ladle which ſhal holde the ſame charge plate whichis! WAP | 
in fine powder, muſt be no more in length than thriſe the | coronap ne Wh 
: , ; , 8 toppe ot cuery "h- "4 
wp of one of his pellettes and the breadth of one fin | Ges te | NM 
5 -” : it their round {BREE 
2 ALadlewhichſhall holde at twiſe an ordinary charge® A /HN C [E like a halte cir- WIW(E 
of the ſayde corne gunpowder for any ordinary demy Culue-y. Cle wherebyas [Tent 
ringe, demy Culuering of the elder forte , whole Culueringe — G i is thoughe jo 
cucry Ladle 183 


not (o high as ordinary, whole ordinary Culueringe , or whole Culueringe of the elder jj ioc his of 1 
ſorte, which lacketh his proportioned length, waight or due thickneſſe inmettall, niuſt gcc theberrer: HY); 
be in length foure times the heigth of a pellet thatis fitte for the peece which ſhall be 
charged with the ſame Ladle, + partes of the heigth of oneſuch pellet, and the breadth 
of one finger: that is to ſay, that parte of this Ladle which ſhall holde at twiſe an ordina- 
ry charge of the ſayde corne gunpowder, oughtto be in length three times the heigth of 
ſuch a peller, partes of the heigrh of one ſuch pellet, and the breadth of one finger, 
and the other parte of this Ladle which muſt lie very cloſe vppon and abour the greate 
ende of a ſtaffe, and benayledthereunto muſt be 1n length once the heigth of ſuch a 


llet. 
3 A Ladle which hall holde attwiſe an ordinary charge of the ſaydecorne gun- 


K 3 powder 
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powder for any demy Cinon, double Cinon, or any other like made peece that ſhooteth 
anyron pellet waying not aboue x hundred —_— and twenty foure poundes of auer de 

izewaight, muſt bein length foure times the heigth of a peller that 1s fitte forthe peece 
which ſhall be charged with the ſame Ladle : Andrhe breadth of one finger:thatis ro ſay, 
that parte of the Ladle which ſhall holde at twiſe an ordinarie charge of the fayde corne 
gunpowder ought to be inlength three times the heigth of ſuch a pellet and the breadth 
of onefinger : And theother parte of this Ladle which muſtlie very cloſe vppon & 8bour 
the greatende of a ſtaffe and be nayled thereunto, muſt be in length once the heigth of 
ſuch a pellet: But if you will charge any of theſe peeces with ſuch gunpowder as is marked 
in the 16 Chapter of this Appendix with the figure of 2, then that parte of the Ladle which 
ſhall holde at twiſea duecharge in ſuch fine gunpowder for the lame pecce, muſt bee in 
length no morethantwiſethe heigth of a pellet that is fittefor the ſame peece, and} of 
the heigth of ſucha pellet. 


The. Chapter. 


How you may knowe the diameterof any Chamber bored (annon:and make 4 F 
Ladle for any ( hamber bored ( annon, 


O make aLadle for a Chamber bored Cannon,meaſure the heigth of his Chamberin 

this ſort following: Thruſt downe a ſmall rounde yron pyn with a little hooke at his 
lowerende thorowethe touchhole vntothe loweſt parte of the peece his concauitie , and 
then marke witha red ſtone or otherwiſe that parte of the ſayde yron pyn which istou- 
ched with the mettallin the ypper ende of the touchhole. After this pull vp the ſayd yron 
pyn, and ſuffering his hooke to ſtay inthe metrall of the peece at the lower ende of the 
touchhole, marke againe with ared ſtone or otherwiſe that part of the ſayde yron which 
isrouched with the metrall inthe ſayde ypper ende of the touchhole: And when you haue 
ſo done,drawe all the yron pyn out of the touchhole,and noting well the ſpace betweene 
the ſayde two markes,, adde thereuntothe height ofthe ſayde hooke, and take the whole 
Thelength of Mealurethereof for the heigth of the Chamber in that Cannon: This done, open your 
a Chamber in compaſle within x of an ynche tothe wideneſſe of + of that heigth , and ſetting onefoote 
a chamber bo- of your compalle taſte yppon a pecce of paper, or vyppon aſmoothe boorde, drawethere- 
| uy ws" _ on with the other foote a circle which will be £ of an ynche ſhorter in his diameter than 
WR + 4. theheigth of the ſayde Chamber, and by that circle ſearch out the breadth of a Ladle 
| wererarthe forthe ſayde Chamber bored Cannon , as you haue beene taught inthe 31 Chapter of 
| mouth ot his this eAppena:x,, to ſecke for the breadthes of other Ladles by the circumference of a 
ne _—_ pellet: And when you have ſo done, notethat a Ladle of that breadth for a Chamber bo- 
_—_ ed <dia. 1<4 Cannon which ſhall be charged with ſuch fine gunpowder as is marked inthe ſixtcene 
mererfcrhis Chapter of this eAppendix with the figure of 2, muſt be inlength twiſe ſo much as the 
_ ingun- diameter of the ſayde circle, and partes of theſame diameter : and that a Ladle of that 
er,and breadth fora Chamber bored Cannon which ſhall be charged with ſuch groſſe gunpow- 


Wy oncerhe ſayde gure of 1,mult 


. der asis marked in theſayde ſixteene Chapter of this Appendix wi : 
: pter of this Appendix with the 
Samere7'2 bein lengththriſe fo much as the diameter of the fayde os, 


T he 3; Chapter. 


; How you may make 4 Ladle for any Bell bored ( armor. 


Akeaſtaffe ſomewhat longer than the Bell bored Cannon,and neare ynto one of his 
ends pearſea hole thorow the ſides of the ſtaffe,& thruſt 2 bygwicr into theſamehole, 
& make itto ſtand faſt there like a croſle, Thiswyer in his length ought to be equall to the 
heigth or (which is all one) tothe wideneſſe of the mouth inthe Bell bored Cannon, After 
you haue ſet the ſame wyer croſſewiſein the ſtaffe,thruſt it into the bore of the peece ſo far 
as twy goe,thatis toſay,downe to the mouth of the be) bore: which done,drawethe wycr 


out 


LUCAR APPENDIY. J1 
out of the bore,8& meaſure the Diameter of the bel bore vndet the touchhole, 25 you haue 
been taught inthe 31 Chapter ofthis Appendsx to meaſure the heigth of the chamber in the 
chamberbored Cannon,and addethe Diameter of the ſaid bel bore vnto the length ofthe 
faid wyer. Then opening your compaſle to 5 of the ſame length let one foot therot taſt ypon 
a \moothe boord;or vppon paper, and with the other foote draw a circle, and make the 
bredth of aladle,and the circumference of a ſpunge for a bell bored Cannon,equallto the Note, 
ſaid circle : and make thisladle inlength it his peece ſhall be charged with ſuch fine gun- 

wder asis marked in the ſixteene Chapter ot this Appendix with the figure of 2, thriſe 
the heigth or(which 1s all one)thriſe the Diameter of that circle:Burif this ladlc ſhall ſetue 
for a bell bored Cannon that ſhall be charged with ſuch groſſe gunpowder as is marked in 
the ſayde 16 chapter of this eAppendsx with the figure of 1, then the (aid ladle ought to bee 
inlength thriſc the heigth of that circle and + of that heigth : and now remember that 
euery oftheſe two ladles doth at twiſe duely charge his bell bored Cannon : and that the 
length of the chamber in a bell bored pecce is commonly foure times and ahalte the 
Diameter at the mouth of his Peece. 


The 34 Chapter. 


How you may make Rammers for Faulconets,forreine ordinance that are not ſo high as the Faucon, 
Fanrcons minions, Sakers,( 1 uluerings, Baſuliſcoes,demie { annons,and double ( annons : and how 4 
 Rammer and ladle which doe belong to ſome ſort of peeces may be ſet vppon one ſtaſfe : and how a 
Rammer and ladle which dae belong ro ſome other ſort of peeces muſt be ſet vppon ſundrie ſtanes: 
ard how a Rammer ſerueth to thruſt home powder that ſhall lie looſe and diſpearſed within a peece, . 
to ariue a Tampion cloſe unto powder within apeece,and toput apellet cloſe vnto the Tampion:and 
how you may make rammers for thoſe peeces which in Italian are called Cannoniperieri. 


4 
Lap, ; TY 
1" 
4 


\ f | | 
6 | Culuering is > h : 
in thickneſſe to the heigth of a fit pellet for that peece,and in length ſo much as once and jn ſome coun- 
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in a peece,todriuea Tampion cloſe vntoa Cartredge,ortoa charge of looſe gunpowder oe #YiH6 
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ARammerand aladle vppon one ſtaffe. 


CC ORE RRTRTRRIEES — es 


ATampion, 


There isan other kind of rammer which erveth to beatdownea Tampion of wood,cloſe 
yntoa cartredge lying within the chiber of 2cino periero,8the ſaid rimer may be made 
after this maner ; make (as before you hane bin taught) a AC 2 ofa 

| 4 ong 


$ 
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ſtrong ſtaffe,let this bobbe be ſomwhat leſle in thickneſſe than the heigth of the mouth in 
the chamber of his Cannon periero,& within one toote & a halt of the bobbe end, place a 
turning whecle in the ſaid itaffe, and make the Diamerer-of that wheele equall to the 
hcigth of the concauitic in the ſaid Cannon periero, Moreouer towardes the Icfler 2nd of 
the ſaid ſtaffe put two ſtrong ſticks thorow & ouerthwart, and ſo you ſhall tiniſhtheRam- 
mer which then wtdelike to this figure. — 


—C 


A Rammer to beate downe a Tampion. | 
= Pp A XV 
| — # 4 [/ P 


If two men after the Rammer is ſo made wil take the ſaid two overthwarr ſticks in their 

handNnd putting the bobbe end of this Rammerinto his Cannon periero charged with 
acartredge and atampion, will at one inſtant rimethruſt the ſaide Rammer with a good. 
ſtrength-downe yppon the tampion, they inay throughthe help of the ſaid turning wheele 
(which guideth the Rammer iuſt yppon the rampion) beate the ſame tampion clole vnto 
theſaid Cartredge, 


The 35 Chapter. 


How you may make (punges or ſcourers for any ſort of great peeces : and how ſpunges doe ſerne te make 


clcane ſonlepeeces,and to coole hot peeces, 


A* euery great peece ought tohauchis ladle and rammer , ſocuery great pecce ought 
to hawe a fitſpunge or (which is all one,)a fit ſcowrer ſeruing to make a peece cleane 
ſo often as neede thall require,and being well wet with cleane water, or vineger, or rather 
with one part of vincger, and two partcs of water mingled rogeather,to coolea peece 
whenſoeuer it ſhall happen through many ſhootes to be very hotte : therefore to make a 
ſpunge or ſcowrer, prouide aſtaffe(as you haue been willed to doe for a Rammer ) more 
longer by two foote or thereabout than the concauitie of the Peece for which the ſpunge 
ſhall be made, & frame at oneend of this ſaffe a bobbe like arammer, and letthis bobbe 
be ſomewhat leſſe in compaſſe than the circumference of the concauitie in the ſaid pecce. 
This done, couer the ſaide bobbe all ouer with a pecce of ſheepes skinne that hath long 
wooll ypponit,put the wooll ſide outwardes,and naile faſt the ſame pecce of theepes skin 
vppon the ſaid bobbe, and in ſo doing remember that cuery ſpunge ought when it is 
thrult into his peece to ſtoppe vp very cloſely all the concauitie whereitlyeth. 


FIN, The Type of a ſpunge or ſcowrer for a great peece of arrillery 


WA _ hn : 
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If intime of neede ſuch a ſpunge can not bee provided , you may binde your cappe or 
ſome other peece ofcloth full and hard ſtuffed with ſtraw or hay vppon one end of a long 
ſtaffeand vſethe ſame ſtaffe (o dreſſed for a ſpunge. Alſo intime of neede for want of a ram- 
mer,you may with a ſtafte ſo dreſſed thruſt home gunpowder withinapeece. | 


The 36 Chapter. 


How you may make ( artredges wypon around monlde or forme of weed. 


—— 
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Make vyppon 2 long and rounde mould or fourme of wood like vnto the pi&ure in the 
margent,a long and round bagge of paper,fuſtian, or canuaſſe : Let the rounde wide- 
neſſeof this bagge bee alittle lefle than the circumference of the concauiticin the rue 
. 
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that ſhall fhoote this Cartredge , and oY 
make thelengthot rhis xamR Ae LO prm— pans, Comergh 
the'iult length of the ladle which be- | ),;,, 
jongeth tothe peece that ſhall ſhoate. YT: ag et IE WTR. 
theCartredge. Moreouer faſhion this bagge with a roundflat:bottomie,and then pattieg 
intothe ſame bagge ſo much gunpowder, as the peece which ſhalſhooretbis bagge requiy- 
reth forhis due charge.thut yp the ypper cod or mouth of the bagge, & when you wil atrer- 
wards purtthis bagge of gunpowder(which among Gunners is called a Cartredge)inro the 
bore or concauity of any gutine, remember to cutcleane away (before you do put it intoa 
gunne)that peece of the bagge whuch ſhalllic direRly\yader and next to the touchhole of 
the gunne, to this end,that only by putting firevfieothe unpowder in the touchhole, you 
may-without4ny tale giuctire to allthe.gunpawder in he fatd bagge or:Cartredge, - 
Alſoyou may make Cartredges for any greatpeeceot orion theſe rules folowing. 
A Cartredge fora Fauconet, Faucon Minio,Saker,& Culucring which hath his propor- 
cioned lengarIvit aght, & duc thicknes in rhetraÞ},0oughero bee fourebavles inlength, 
that is to-day toute tumesthediameter of one of their fir pellets, & iti breadth 3baulgs)ac 
King +part of 2 bavie,Lmeane ſuch baulcs as are in the lengrh of the ſame Cartredges. 
«A Cartredgefareuery Cannon &Hafiliske ought 0 be inlengeh' + baulns&:Eof a baule: 
that'ts to ſay;-z times.the Dzameter of one of their fatipelleys,&-+ of theNiamiter of one 
ſuchpellet & cucry fuch cartredge ought to. bein bredth 3. þaules lacking;ipatrofabaule 
L.ineaneſuch baules as are inthe length ofthe aid Cantrege;. |! |; rotten! 
>::ACartredgefor 4 Cannon perters; &fpr every,other peece which'ſhooterh aptllet of 
ſtone ought to be in length twife thediamecer of the chquth in the chaber. of his peece, & 
in bredth 3 baules lacking =partof: abaule, I meang ſuch. baules as:are inthe length of 
the ſaid Cartredge.. BÞ T1Go20 053310230, L43tc32t3 36 3590s 1. iie3. 
: When you witl make a bag foraCartredge yppon a;.tnoþ}d or. foyrme,, _ gran” a. 
together the (ides of the ſame bagge,annoint yell withtylowtherpartotthelaid fourme ” 
which ſhall lie vnder the paſte or gliic,& ſuffer the bagge tatcamaaineyppon bys founne, till _,;.; 7 | 
thepalte or glue ſhatbe thorow drie,for in drawing the ſaid faurme out of. the bagge, you 
thalſec that the -bagge will then eltane to f10 part of the anivointedfawans 1 1 
| Ky | 2982) 1 0 gh on 1G, Def point 1 er phigg 4»: 
To btotior (21110 The 37 Chapter, al; -:..:10182 2:13 14 capt 
How great peetet of artillery are named: & how through rhe imtol{enable fault of careleſeor vuclils 
. fall 9 founders all our great Peeces of one name are not of ont length, noy of one: waight,nox of 
'.. obs bedred and their montivet. > | 10 $2 ot 79.99.50 Io © 31Y 
Vr great pecces of artillery areknowne by theſe names: donble Canno of the biggeſt 
(DerEdoubte Cinon of the ordmarie fort, French doable Cation.demie Cannon otthe- + 
biggeſt fort,demie Canon of the ordinary ſort, demic Canon of av extraordinary ſort,frech | 
.demic Cinon,Canno with a bel bore, Canno with a chaber bore, Bafilisk,Culuering of the 
biggeſtfort,Culuering of the otdinary ſort,Colueringofan cxtraordinary ſort, deniie Cul- 
uering of the biggeſt ſort, demie Culuering ofthe ordinary ſort,demie Culucring ofan cx- : 
rraordinary ſort, Saker of the biggelt ſort,Saker of the ordihary ſprt, Saker obav exttaordi- - * 
narie ſort, Minis of the biggeſt ſort, Minis of the ordinary fart, Moiane;Paſſavolanteor Ze- 5 
brarana,Faucon ofthe ordinary ſort, Faucon of an cxttaordinary ſott, Fiuconet,Cannon _ 
periero of theold making, Caninon periero of the nwe, making, Morrer:peect, Baſe, Rabi- 
net, Fowter,Sling,Portpecce,Rebadochino, Aſpidi,Smeriglio, Hari rock &nyyhet. 
Bur through theintollcrable fault of carcleſſe or vnskulfull guotoundersall our -preavpey- 
ces of onenameare not of one legth,nor of one waightnor of one heigth jn thetynmounbey,-: 
&therfare the giiners bookes & tables which do thew that al ourgreat pecces of one pande | 
are of an equal lengrh,& ofanequal waight,& ofancquall heigrh in their mouthes arogr- | 
OP: 4, The 38. Chapter. . yp 
+. The mixture of mettals Whereof great peeces of artillery be tobe pads, : 
*F Hemixture of metrals which is vſcd for the makitg & ſerniceablepe of at- 'ionte( of 
tillery,doth conſiſt of copper,tyn,&latten:& we in Engliddocaithic Gaid teinoar |, 
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mg in Italian Brozzo. The gunfounders dot vicropur ihto the (aj 
, = He — poundes in waight of pure copper, tennepoundesin waight 
jw err "es ndes in waight of _ tynne. The tynne (as the Gunſc1;n. 
rays ſay)cauſeth the hide ixture to be hard, theiatren heipeth much to incorporate 
the mertals and maketh theminxture to bee of a good colour, and the copper 


doth much as mr mixture, althongh among Gunners this isan approved 
veriti ol are caſt of the fame mixture are apteto breake 


| teagth , if weight, avd due theſe of mettall 


r Very ent forrein peece, which wore nota bullet hes the bub 
ler of a Fauconet ro beinlength 34 times the Diameter of his mourh. . 

2 -Enery Fauconetandforrein Peece which ſhooteth not a bulict bigger than che bul- 
ter of a Fauconet ought to waye in mettalt 242 poundes and 7.ota de of azer 
I waight of mertall in his peller: Or the thicknefleof 
e in euery Fauconet & forreine Peece which ſhooteth not 
er than the bullerofa Fauconet ought to be ſo much as the Diameter in the 
ſame bore,and the thickneſſe of metrall at the tonchhole in every of the ſaid 


a buller 
mouth of 


ron Ponmnanghtio bot of the laid Diameter, and the thickneſle of merrall at the trunnions 


in every ofthe fic Pecoes onghtto be ; $1 of the ſaid Diameter,and the thicknefle of met- 
' -  Sall&rchenacktoFencrylact ought to be 3 of the ſaid Diameter. 
Ever ,Minion, Paſſanolante, Saker, Moiane and Culucring,ought to be in 
rages g : times the Diameter of his mouth. 
"+ Baer [+7 ver Fe xor - m —_ Moiane OE ; ought waicin 
mettall 242 —__ a aner de poize tforeu e watght 
; 'Grthothicineli of menall art borer the hr tneve 
ne Earns Minjn n,Paſlauo te,Saker, Moiane and Culuerin tto be ſo much as 
Diameter in the mouth of the ſame bore : and the thickneſſe of metrall at the touchhole 
incuery of the ſaid —_— - beZof the aid Diamerer,and the thickneſle of mettal 
| ſame Peeces ought to be 5+ of the ſaid Diameter,and the 
nefl of merralart the necke of cuery fx Peece ought to bee} of the faide Dia- 


The propenionedlength ofevery quarter Cannonis 28 timesthe Diameter of his 

FEW, : thep | $396 7 rouge very demie Cannon is betweene 21 and 25 times 

mouth: the be proporaondleng h of every double Cannon is 18 times 

Diameter of his mouth : and th proportionedlengh of cueric Baſiliske is bitweene 
bates 6 Eacy Cannon and Back mouth, 

6 OO” Cannon and Baſilicke ought to waie 161 poundes , twelne ounces, three 
graines and 3 of a inmettallof awer de poiz-e waight 
in £ hispel et 2: po thickneſle of metral atthe bottome 
oughtto [ni gre mare the mouth of the 
Forney. brace Jr mertallat the touchhole in enery Cannon ought to bee x 
oratthelcaſbſomnch as the ſaid Diameter: and thethicknefie of mettall at the trunnions 
-in every Cannon to be ſo much as the aid Diameter apmatons nwors ; anorveaFen 


do net) ſame Diameter : and the thickneſſc of metrall 3t the necke in 
| _ Si corhere berth : and rhethickneſle of merrall pes Pane —— 
ne 


| | waight{mean Diamerer : and the thickneſſe of metrall at the trunnions in every Baſilicke ou eto be 
| ee A ofthe Diamcerandehethickneſe ofmecullrthenecheinencr 


| der as is mar- 
kedin the fix- 


| reench chapterof this Appendix with the hate, 7 There 


eto bealittle more than Ce AA Geng hace: 


efhis peller nd the thicknef of metrall at the touchhole incnery Baſiliske ought to be 12 of the ſaid | 


oogtr 


tobe +4 ofthe {aid Diameter 
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Place this pi&ure betweenethe 20 and t1 pages of K. 
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7 Theteare twoſortesof ſuch peeces asare narned ( annoni derieri : that is to ſay, there - 
are {anoni perieri of the old making, and there are {annen; perieri of 2 nwe making, and 
the NR perieri of m_ theſe =_ ſorts are alwaies chamber bored. 

8 roportioned length of eucry Cannon pcrierois berweene fi cighr crimes 
the Diamerrothi no | Ei mm TE 

9 Thelengri of thechamberin euety Cannot perieroof the olde making ought to be Chamber, 
foure times and 2; the Diameter atthe Ka of ores mo At hx fag 

xo Thediameterarthe mouth of the chamberin euery Cannon perieto of theold ma- Chamber, 
king,ought to be } parts of the Diameter in the mouth of the Cannon pericro. | 

11 Euery Cannon periero ought to waie in merrall 80 poundes,fourteene ounces,ohe Waighe. 
dramme,two ſcruples,fixc graines,and 7 of agraineof aver depoize waight for eucry like 
ma waight of ſtone in his pellet : Or the thickneſle of metrall at the botrome ofthe Thickneſle, 

ore in cucry Cannon periero ought to bee ſo tnuch as the Diameter at the mouth ofhis 

chamber,or (which 1s all one) ; of the Diameter ar the mouth of the Cannon periero: 
and the thickneſſe of merttall at the touchhole in eyery Cannon pericro of the old making 
ought to be x of the Diameter at\4* mouth of the ſaid Cannon periero, and the rhicke- 
nb of metrall at the mouth oft' chamber in euery Cannon periero of the olde making 
ought to be 2 part of the Diametcrat the mouth of the cannon periero : and the thicke- 
neſſc of mettall at the trunnions in euery cannon periero of the olde making ought to be 
2 part of the Diameter at the mouth of the cannon periero : and thethickneſſe of mertall 
at the necke of euery cannon periero of the old makirig ought ro be 4 part of the Diame- 
ter at the mouth ofthe cannon periero : and the thickneſſe of mettall at the touchhole in 
euery cannon perieroof the nwe making ought to be ſo'much as the Diametet at the 
mouth of the chamberin the cannon pertero:and the thickneſle of merrall in the guinme 
of the mouth of cuery cannon periero of the twe making, oughtto be + of the Diameret 
at the mouth of the chamber in the cannon periero: and the thickneſle of mettall at the 
erunnions in euery cannon peticroofthe nwe making oughttobe$ of the diameter atthe' 
mouth of the chamber in the cannon periero, and the thickneſſe of metrall at the necke 
of euery cannon periero of the nwe making onght to bee-7 part of the Diameter at the 


mouth vfthe chamberin the cannon periero: ' | bets | 
12 Thelength of thechamber in every cin6n perieto of the nwe making, oughtro be 
ſhorter than the length of a chamber in acannon pericroof the old making, becauſethe' 
npowder which in this our age doth commdly charge cuery cannon periero, is more 
| #2 50k than the gunpowder which did chargein time paſt the (anoxi perieri of the old 
making. £ | | | 'FF 
13 Thethickneſſe of mcttall at the breech of euery motter peece ought to beſo much Morrer peeces: |þ 
as the Diameter in the mouth of his chamber : the thickneſſe of mettall at the trunnions in =_ 
eucry morter pecce,ought to be ſo nuchas the ſemidiameter of the mouth in the cham- 
ber : and thethickneſſe of mertall at the necke of euery morterpeece oughtto be > part of 
the Diameter in the mouth of the chamber. | Meet ob 
14 The Diameter at the month of the chamber tneuery morter peece, ought to bee 
equall to the ſemidiameter in the mouth of themotter :& the length of egerycham- 
berina morter peece ought to be ſo muchas once and ahalfe the Diameter of che cham-' 


15 Morterpeecesare commonly vſcdinthe night time to ſhoot pellets of Rone,baules The wit f © | 


of wildefire,caſes filled full of ſtones, pellets of lead, or ſquare peeces of yron: Ahd when'morter peeces 
an expert gunner will ſhoote in a morter peece heputteth no wadde K4 the powderin Note. 
the peece,nor giueth fire tothe ſame peece in any other place than at his mouth with a 


| The 40 Chapter. . 
To meaſure the thickneſſe of mettall in any part of «peece of artilleris.. | 


- A A Eaſurefirſt with a paire of calleper c5paſies,or with an ytich rule thewhole thicknes of 
Mie poeee-Likewil c meaiarewith apure of other copaites,l —Y 
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an ynch rule the Diameter or(which is all one)the heigth of the concauitiein the Pecee: 

then ſubtraQing tlic heigth of the ſaid concauitie fro the whole thickneſle of the Peete in 
that part which was ſo meaſured.take half of the remainder for the thicknes of the mettal 
inthat meaſured part of the peece: Or for lacke of a payre of calleper compaſles pura gir. 

dle or ſtring that will not ſtretch round about the ourlide of the Peece in that part which is 
to be meaſured, & meaſure exaRly fo much of that girdleor ſtring as went aboutthe peece: 

this done,muſtiplic that meaſure by ſepen,and deuide aw 499 by 22, and ſothequo- 
ticnt wil giue you the true meaſureof the:whole thickneſle of the Peece in that patt which 
was meaſured : the reſt of this worke you muſt doc as you did when you meaſured the 
whole thickneſſc of the Pecce with a paire of Calleper compalles, = | 


The 41 Chapter. 


How exery great ck of eAnrtillerie hath trunnioys far three cauſes. : and how Gunfounders may 
learne to ſet the trunnions of exery great peece intherr due places. 


Very great Pcece of artilleric hath trunnionsfor thre cauſes,ot which the firſt is ro hold. 

vpthe Pcece vppon his carriage, the ſecond 15 to make a Peece when it re{teth vppon 
them in his carriage to moue eaſilie yp and downe, and atthe will ot the Gunner tolic 
ſometimes leuell, and ſometimes mounted : And the thirde cauſe 1s, that they {et in 
their due places,and well laid vppon a fit carriage, wil make their Pecce in his diſcharge to 
lic faſt and ſteadie withougany.mouing forwardes,or backwards, downeward;or towardes 
any {ide,whercin the whole. inportance of the ſhoote doth reſt, When the trunnions of a 
Pecce are ferto lugh,that isto ſay,more-nearerto the mouth ot their Peece thithey ſhould 
be,then the Peece in which the-trunnions are ſoſet will be ſo heauic at his taile, as that the 
Gunner ſhall not without greatpaine and ſtrength lift it vp, And when the trunnions of 2 
peece ſhall, be fettoo loc, that is toſay gore nearer to the touchhole than they ſhould be, 
then the mouth of their Peece (by meanes of the ynequall and great waight which is be- 
tween the ſaid mouth and the {aid trunnions)will in his diſcharge fall dowhe towards the 
ground, whereforeI will not wrap vp here in ſilence the rules by which gunfounders may 


alwaies ſet thErrunnions of. euery great Peece in their due places. Firrat: 
. Diuide thelength of the Peece into ſeuenequall partes.and in the third part meaſured 
from the touchhole towards the mouth ofthe Peece ſet the trunnions ſo as + partes of the 
circumference of the Peece in that place where the trunnions ſhall be ſer, may bee ſcene 
aboucyppon, the Peece betweeneghe two trunnions. Alſo a Gunfounder' skilfull in the 
arte of numbring,may by the helpe of the golden rule ſet the trunnions of euery great 
Peece 1n their duc places after this maner 4 hee may multiplic the length of the Peecein 
which the. trunnions ſhall be ſet by three,and having divided the product thereof by ſcuen 
note thequotient number for the meaſure of the ſpace betweeri the loeſt end of the peece 
his concauitic and the place. where the trungions. muſt be ſet : As for example if 'a Gun- 
founder wopldknow.in what partof a peegewhich is 4.44 zinchesin length the trunnions 
of the ſame Peece ſhould be ſet,he muſt multiplie- 144 the length of the Peece by three, 
whereof will come 432 which diuided by ſeuen yeeldeth inthe quotient 61 ynchesand + 
of an ynch. for the ſpace bexweane the loek end of that peece his concauitic and the place 
_ where thetrunnions of the {ame Peece ought toſtand.. :-l! 12 oo | 


The 42'(haprer. © | 

How great peeces of. artillerie may be caſf of lead > how the thickwe c of a leaden veeve round about the 
Concaxitie ſo farre as the due charye of, gunpowder for the pk will x57 onpht to be once & 
«halfe, ſo much as the height of apellet that is fit for the ſame peece : how the thickneſs of a leaden 
peece at his nothe round about the Concauitie, onght to be * partes df the heigth of the ſaid pellet: 

+ Paw ©" Cnepeece of whas weight ſarheer it 52, miy be druoxne by the frength of many man from ove 
- Place to another, And how olae raſtic yron ſerueth to make. grome pellets better than yr : | 

os Oh when 


ces of artillerie for offenſive and detenſiue ſeruice, then-the inhabitants of 


that Cittic or Towne may in time of need cauſe great peeces of artillery to be 
calt of lead, whercot there is no lacke within any Cittie or Towne of England, 
for ſuch peeces ol lead wil beare well the ordinary charge of powder and peller, it trom 
the roucnhole lo tarre as the due charge of gunpowder for the lame peece will reach , the 
rhickneſle of the merrall round about the concauitic of the peece bee once and a halfe the 
heigth of his pellet, and thar the thickneſſe of the mettall round abour the concauitie 


at the necke of the pecce bee ; partes of the heigth oftheſaid peller. But theſe pecces be- AnAdamont. 
ing made very tot with much thooting will quickly breake, therefore the Gunners muſt «ion. 


not ſhoote in thzm when they are very hot. 

Although a peece ot artillery ſo caſt of lead will be of a great waight, yet this is to be be: 
lccued thata peecelo caſt of lead will becaſily drawne by the ſtrength of many men from 
one place to another within a Towne. For Luigui Collado in the 71 chapter of his Pratica 
manuale d; arteglieria(aith,that in Zarcellonaa chamber belonging to a peece was of ſuch 


waigit as twentie men might not lift it, and that poore people did vie in Sommer 


to ilcepe within the ſaide peece which had a bedde or carriage more than three fa- 


dome abour. And we may alloreade inthe ſecond booke and ſixteenth chapter of Eng« 
lands deſcription in Holleſheads Cronicles,that the great Turke had agunne (caſt by one 
Orbanc a Danc)which was drawneto the ſiege of Conſtantinople by twothouſand, men 


bur 1will paſſe over the ſame with filence,and referre thoſe whic 


The 43 Chapter. 


How youu may ſee;,alſo otherwiſe know whether or no honis combes,crackes, or flawes are within the 
Concanitie of any great peece of artillerie, 


S O ſoone as you have charged and diſcharged apeece,coner very cloſe the mouth of the 
Iſame peece all ouer with leather, andarthe ſame inſtant cauſe an other perſon toſtoppe 
vp ſodainely the touchhole of the ſame peece:and fo it any vnknowne flawes or crackes do 
goe thorow the mettal inany part of the pecce,a viſible ſmoke wil come our of the peece 
thorow the ſame hidden flawes & cracks. Alſo you may when the Sunne thineth rake a 
ſtecle glaſſe,and with the ſame caſt the beames or ſhadow of rhe Sunne1nto the mouth or 
concauitie of the peece: for by this meanes a very greatand cleere light will be with the 
concauitic of the peece, and by that cleare light you ſhall plainly ſec euery honie combe, 
cracke and flaw within theſame concauitie. But foraſmuch as the Sanne doth not alwaies 
ſhine, and thar at ſome time ira bright Sunne ſhining day a ſtecle glafſe may bee wanting, 
_ may at ſuch times take a ſticke ſomewhat longerthan the concauirie of the peece, and 


auing doven oneend of the ſaid fticke for to hold an ende of a candle, lightan end of a | 


candle,and put the ſame into the ſaid clift,and thruſt that lightedend of's candle ſticking 
faſt inthe ſaid clift or flit downe tothe loeſt end of the concauitie inthe ganne,andlooke 
circumſpeAty by the light of the ſame candle whether or no any honie combes, flawes or 
crackes arein the concauitie of that gunne. Alſo if you ſtrikinga peece of artillery yppant 
the our ſide of the mertalin diuers places with an yr6 hammec ſhal at euery ſtroke hearea 
cleare ſound,itis a ſigne thatthe ſame peeeeis without any hony c6bes, flawes,or cracks: 
But if you ſo ſtriking the peece of artillery with an yron hammer ſhallheare a hoarſe 
ſound, then without doubt there are honic combes,flawes,or crackes inthe ame peece. | 


The 44 ( hapter. 


- 


How avy great peece of artillery may be dr ave over a /f marrifh ground, bog, or owes. 


LVCAR APPENDIY. 37 
VV Hen a citic or towne thall be belicged that hathfin it no yron, or braſle pec- 


This Orbane 
and ſeuenty yokes of Oxen. Here I might take occaſion by reaſon of that which hath byn — H 
written in this Chaprer to ſhew how great peeces of artillery ahd ons of yron are-calt, gneother 
* QUET tl are defirous to lcarne great Peece 
how pecces of artillerie & yron pelletsare caſt, to the Prrotechnic of Uannuccio Biringaccio Which did 
where they may cad enough thereof,and ſee that old ruſtic is b tho 
ere they may g : at old ruſtte yron 1s better to make gunne x” 
pellets than nweyron. weight chal 
two talcnes, 
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38 | 

Hen you ſball haue occaſion to drawe any great pecce of artillerie ouer a ſoft mar. 
VV ground, bogge,or owes,make for the ſame pecce a ſtrong carriage like. vnto 
2 flat bottomed bore that is brode at one end and tharpe at the otherende as this figure 
heare drawne doth ſhew. 
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Let the ſaid carriage be tight,ſo as no water or durt may comeinto it, and when you 
haue ſo done, lay thepeece of artillery vppon the ſaide carriage thar it may not by any 
meanes role or fal of from it,and vppon oneor (if you may)vppon borh ſides of the ſott 
grounde cauſe oxen,or horſes,or men(where no oxen or horſes may goc) to drawe all to- 

ather the peece ſo lying in his carriageover the ſame ſoft grounde, which will not beea 

d worke to doe, for (as Thaue read) adouble Cannon will ſwimme vppon ſuch a car- 
riage ina water of one foote in depth, and lying vppon ſuch a carriage can not ſinke the 
ſame carriage in any marriſh,bogge or owes aboue halfe a foote, 


T he 45 (hapter. 


How by knotving the certaine number of men, hor ſes,or oxen which will draw any one peece of artille- 
- Tie, you may tell what number of men, horſes,or oxen will be able to drawe any other peece of ar- 
tillerie : how you may know What number of men will in drawing counteruaile any number of lor- 
fer,or oxen: bop you may know what number of horſes Will in drawing counteruaile any number 


- of Oxen:& haw this is to bee noted that a frattion in a quotient number of men, horſes,or oxenis 
wot to bee reckoned, 


V V Ritefirſtin your memorill that 80 men may drawe a Peece of artilleric waying 
cigktthouſand poundes in waight,and that ſixe horſes may drawe apeece of 860 
poundes 1n waight , and that ſixe oxen may drawe a peece of Artilleric waying 1058 
undes in waight, and afterwardes if you ſhall be asked what number of men will ſuf- 
ceto drawe any Peece of Artilleric, multiplic the waight of the Peece by which the que- 
og mag, Bo the — —_—_ will ſuffice (as you baue noted in poor _ 
moriall ) ro drawea peece of eight thouſand poundes in waight, and deuide the produ 
thereof” by eight thouſand the waight of br arrdrg men may drawe rl ſo 
the quotient will ſhew the number of men that will ſuffice to drawe the peece of which 
chequeſtion wasasked. Asforgxample it ſhall be ſuppoſed that this queſtion is asked, 
| x5 25340485 a6 men will ſuffice to drawe a peece waying 860 poundes in waight? To 
unkwercthe ſame queſtion, Imultiplie 860 the waight of the Pecce by which the que- 
ſton was asked in 80 the number of men which (as I have noted in my memoriall ) will 
ſuffice ra drawe 2 pecce of cight thoulande poundes in waight, and thereof commeth 
68800 which deuide by the ſaid number of eight thouſand the waight ofthe Pecce which 
(as my memorial doth record)may bee drawne with foureſcore men, and ſo the quotient 
yecldeth cight (lcauing oat the fration which remaineth)for the number of men _— 
Cc 


; LUCAR APPENDIE. 78 
ſuffice to drawe the ſamepeeceof 860 poundes in waight, which by teduAticn triakerth 
feuen hundred waight, ; hundred waight, and twentic poundes of Auer de poize waighr 
of England. Allo let it be ſuppoſed that Tam required to totell what number of oxen will 
ſufficeto drawe the ſaide peecewaying 860 poundes in waight? For to aunſwere this 
queſtion I peruſe my memoriall and finding there that fixe Oxen will ſuffice to drawe a 
peece of 1038 poundesin waight, I multiplie 860 the waight of the peece by which 
the queſtion was asked,in fixe the number of oxen which will ſuffice todraw the ſaid peece 
of 1058 poundesin waight and ſo the produdt thereof is 5160, and then diuiding the 
ſaid produced number videlicet 5t60'by 1058 the waight of the peece which ſixe oxen 
 willdraw 1tinde in the quotient foute (caving out the fration which remainerh)for the 
number of oxen which will ſufficero drawe a peece of 860 poundes in waight. Like- 
wiſeif I ſhould be required to rell what number of horſes will ſuffice td draw a peece of 
1800 poundes in waight, Iwould multiplic 1800 thewaight of the peece by which the 
queſtion 1s asked in fixe the number othorſes(whichas1aminſtructed by my Gid'memo- 
riall will ſuffice to draw a peece of 860 poundes in waight) and diuile the produd ther- 
of by the ſaid number of 860, and take the quotientthereof which isrwelue(le4ting vue 
the remaining fraRion)for the numberot horſes which will ſuffice to draw the faidpeece 
of 1800 poundes in waight, rr | - TR-7 EST 

After this maner(leauing out alwaies the fraRtion which ſhall temaine, becauſe itis not 
to be reckoned in an an{were to a queſtion concerning the namberof men, horſes, or 0x- 
en which will ſuffice to drawe a peece ofartillerie) you may tell what number of men,hor- 
ſes,or oxen will ſuffice to drawe any peece of artillerie whatſocuer, what number of men 
will in drawing counteruaile any number of horſes, or oxen, and what number of horſes 
will in drawing counteruaile any number of oxen, 2010 © 


IWaight of Preces, Number of men thbich will ſuffice to draWs 
| NC" the ſame peeces. | | ; 
$60 | 
Waight of peecer, Oxen to araWy. Waight of _ _ fo draw, 
60 | 
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The 46 Chapter. 


How allplat fourmes for great Ordinance ought to be conered with Woodden planks:and how it i better 
to plant great Ordinance vppon plaine and lexcl! platfourmes than vppon ſlope platfourmes. 


Ouerall platformesfor great Ordinance wtth thicke, 8& ſmooth,woodden planks iol- 
C ned cloſe together : for it great peeces of artillerie be in time of ſeruice planted yppon 
afloore otcarth,the wheeles of their cariages may with recoiles fo finkeinto the ground, 
that the gunners ſhall not be able to manage well the ſame peeces. Andthough ſome plat- 
fourmes for great Ordinance are high behind the carriages of peeces, andloe where the 
wheeles of the ſame carriages ſhal ordinarily ſtand, to this end thatthe peeceslying intheir 
carriages vpponthe ſame ſlope platfourmes may after they haue recoyled bee ſpeedily 
brought againe into their ordinary places, yet(as many expert men in the gunnersart do 
thinke)ir is better to plant great Ordinance vppon plaine and level! platfourmes, than 


+ Qrveens ſhall bee diſcharged 


vppon ſlope platfourmes, becauſe the greatpeeces of artill 
from ſuch ſlope platfourmes will oftentimes ſhoote ſhort of their markes. 


The 47 Chapter. 


Haw you may knew by a gunners Q nadrant, and alſo by # gunners Semicirclewhether or no a plat 
; "nity great or nance ,or any orher peece of” evans — perfeit lewell, 
| . 


».. — , 
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- O perceiue whether or noa platfourme for great Ordinance, orany other peece of 

groundelyeth ina perfc& leuell, let vs ſuppoſethat L M 1s the platfoume or peece of 
grounde yppon which great Ordinance ſhall be planted, &that Iam requiredto tell whe. 
ther or nothe ſaid rs Ao isplaine and levell. For this purpoſel place my Quadrant 
or Semicircle vpponl a ſtaffe, or ſome other ynmooueable taing, and doe mooue 1t yp or 
downe yntill theline and plummet vpon the ſame doth hang preciſely vppon the line of le. 
uell, that is to ſay in the Quadrant _—_—__ line H L, and 1n the Semicircle vppon the 
lineRS: en oakin through the fightes or channell of the ſame Quadrant or se. 
micircle, I doe ſee N amarke which isleuell with mine cic, and fixed in aſtafteor ſuch 
a like thing perpendicularlic erected. After thisI meaſureexacly the heigth of mineeye 
from the grounde,that is to ſay theJlengrh of the line O L, and likewiſe I meaſure the 
heigth of the ſaid marke N, that is to ay the length of the line N M, and becauſe lfinde 
by fo doing that the ſaid line N M is cqualltothe line O L, and thatthefaid platforme 
Or peece ndedoth lic yppon the right ſide. and vppon the left fide according as the 
line L M doth lie, Iconclude thatthe ſayd grounde L Mlycthina perfe&leuel. For the 
line L M whichlycthalong vpporrthat peece of ground ( by the 33 propoſition of the 
firſt booke of Exc/ide)is equidiſtant to the line © N which goeth by the plane of the 
Horizon, and conſequently the ſaid peece of ground or platfourme vppon which the ſaid 
line L M gocth isequidiſtant(by the foureteenth propoſition of the eleuenth booke of 
Exclide)to the plane of the Horizon. Butif theline. N M had been longer than the line 
O L, I woulde haue concluded that the ſame peece of ground is more lower at M than 
itisat L. And contrariwiſe if the line MN had been ſhorter than the line O L,1would 
haue concluded that the lame gronnd is morehigher at M than itisat L. And after this 
fort I will proceede to the right fide, and to the left fide, and prooue whether or nothe 
ſaid platfourme or peeceof ground doth lic rounde about according as the ſaid line LM 
doth lie. And ſo by this ſuppoſed worke you may learne to tric whether or no aplattorme, 
or any other peece of ground heth ina perfeRleuell. 


| The 48 Chapter. 


How Gabbions or Backets of earth nay be made vppon platfourmes in time of militarie ſermice for the 
defence of Gunners: and how men a i 10oopebs. the walles of a (1 on T owne, or 
Fort where no Gabbions or Bazkets of earth are to ſpadaw them in time of militarie ſernice, may 
be ſhadowed with cannas cables roger pet ſtraw or hay uattreſſes or ſorp ſailes, 
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or basket which ſhall be made 16 long ſtakes : ſetthe ſtakes of euery basket vpright iti 


the fourme of a circle and faſtin the ground neere vnto the ſides of ſach great peecesas - 


ſhall be yſed for deten(iue and offenſiue ſeruice. And leteachpeece of grov 
beſo circularwiſcencloſed with 1 6 ſtakes for a gabbion or basker, be ford loans once 
within the ſtakes. This done,wreathabout the ſtakes of each gabbionor baker ſo many 
the ſaid Oliar twigges or pliant roddesas will ſoffice ro make euery basket exrende one 
foote in heigth aboue the head of thetauleit gunner; Afceryou haue ſo-dbne;fill.vp the 
ſaid baskers with carth which muſt bethrowneintocach basket by'a little and lietle at a 
time,arid cauſe a man ſtanding within euery baskert totreade well and ramime downe alt 
the ſame carth as it ſhall be ſo caſt in. But when gunners ſhalliſerve yppona plarfourme 
where no baskets of earth are et to defende them,they may ſhatow'themſalues with ca. 
| blesor —————_ wet ſtraweor wethay, with dead bodics of enemies, with martreſ« 
ſes, ſhippe ſailes or canuas hanged ſtiffe yp ſo asthe enemie ſhall norſee anymarke ovman 
yppon the platfourme to ſhbote at and witha line drawe vp theneareror toc end' of the 
fame mattreſſes, ſhip ſailes or canuas, ſo often as they ſhall haue cauſe to ſhoote at their 
encmies. This dcuile as ſome men doethinke will be alſo profitable for thoſe that ſhall in 
time of warre ſtand vppon the walles of a cattie, towne,or forte, becauſe they may put vpar 
their pleaſure the canuas,& looke vider the ſame with more ſaferythan through theloope 
or looke holes inthe wall at which the enemisare alwayes readieto thoote; 7 
If for defence in ſcruice you will make a'double Gabbion which at the eaſt ought 
to be eight foote in wideneſſe and 25 feete and 5 ofa foote. in compaſſe, Gigge at the ende 
of every foote in meaſure _— that compaſle, awhole foote & 4 footeor ſtomwhat more 
indeepeneſle and (et vpright in cuery of the ſaid holes a ſtafte often foote'in length and 
in compaſle ſo bigge as a mans arme. This done, wreath plianttwigges of Ofiat,orof nur 
trees,or of oke,or of willoe about all the ſarhe erected ſtaves vpto: their tops, & while you 
are ſo occupied, cauſe an other man with a woodden beetle to beate downe your works 
cloſe togeather,whereby it will be more able to reſiſt the violent bloe of a peller: Alſo in 
the very middeſt of the Gabbion driue a ſtrong peece of oke into the ground, & lay other 
peeces of tymber joyned faft togeather ou arte the gabbionfrom one of his ſides 
tothe other, Atter all this,fill vp the ſaid gabbion with good clay,or with blacke,ſmall,and 
wet earth wellrammed downe,orwitk greeneturfes digged ovt' of meddowes, or with 
bagges full of eatth or fineſande, or with bagges of wooll whichasthe beſtthing of al for 
this purpofe.and take heed that you do put no Rone into anygabbion among thoſe things 
which do fill it vp, | 


The 4.9 Chapter. __ 
Rules by Which Rgbinets, Baſes, Fauconets,forreine ordinance that ave not ſo high as the Faxcon, 
Faucons,c Minions, Sakers,Culuermgs Baſilickes( annons andall peetes which ds fhoore ſhone pel 
lets may for proofe and alſo for ſermice be duely my with that ſort of corne der which is 
marked in the 16 Chapter of this Appendix With the figure of 1, and by which you way tell 
what roome a due axe, ach corne gunpowder will fill vp in the tonoamtic of any great peecs 

' that ſhoeteth pellets of lead, or pellets ofyron, pe To | 
I Yo may-prooue all ſorts _—_ peeces with three ſhoots in this maner following, 
Charge euery Rabinet, Baſe, Smeriglio, Redadochino,Fanconer, Faucon,Minion, 
Paſſauolante, Moiane,Saker, & Culvering which is fortified with metral as it ought1o be, 
for the firſt ſhoore of proofe with the whole waight in gunpowder of his peller,for the {e- 
cond ſhoote of proofe with Lin gunipowder of the waight in his peller,& forthe third and 
laſt ſhoote ofproofewith Lin ganpowder of the waight in his pellet. Asfor example, ifa 
peece which hhalbe prooued doth ſhoote apelletof 12 pounds in waight,you muſt charge 
the ſaid peecefor the firſtſhoote of proof, with 12 poundes in gunpowder, for theſecond 
ſhoore of proofe,with 15 poundes in ganpowder and for the third ſhooteof proofe with 
cightcenc poundes in gunpowder. WON 4 IS | 
2 Charge cuety Cinon & Baſiliskfor the firſt ſhoorof proof whe fuk a prong ofthe 

waight in hispellet, for theſecond ſhootof proof with 4 partes x; 66 
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Repare aconnenient number of ofiartwigges or pliantroddes,and for euery gabbiori 2 


ofthe waight 
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= OO gpedR APPENDIL. = 
4 thethirdand laſt ſhoote of proo'e with the whole waight ofhis pellet 
a pions taloremapc Peece namedin this ſecond rule ſhall © corn pry 
a fit pellet of 45 leauiaiegen muſt charge the ſaid on for the firſt oote oF 
proofe with thirtie poundes in gun der, and forthe ſecond ſhoote of proote with 37, 
and 4 pound in gunpowder, and for the third and laſt ſhoote of proote with 45 


cannon periero of theolde making for the firſt ſhoote of proofe with 
ls ofthe ightin his ſtone pellet, forthe ſecond ſhoote of proofe with 7 
x 2 gy peller, and forthe third and laſt ſhoote of 
waight in his ſtone pellet. As for example, if 


pou 
and 


for the third and laſt ſhoote 
5 Alſo you may prooue any great pecce of artilleric by theſe rules + oar'gy ren 


proofe with 27 poundes in gunpowder, 


and diſchatge thriſe togearher, for proofe enery Smcriglio, Rebadochino;Baſe, Rabiner, 
Fancones, Faucon, Minion;Saker,Paſſauolante, and demie Culuering loer than ordinaric 
with the whole waight imcornegunpowder of his leaden peller, 

. 6: Charge 6& e thriſe togeather for proofe, euery ordinary demie Culuering, 
demic Culberjng of the biggeſt ſort, whole Culaering not ſo high as ordinary, whole ordi- | 
narte demmie mg, and wholc —— the biggeſt ſort which i$ not ſo well for- 
tified with metrall as it ſhonld be,with the whole waight in corne gunpowder of his yron 
pellet, _.: >* ERER 

7 | For proofe charge &diſcharge thriſe togeather euery Cannon, & Baſiliske, which 
ſhootethan yron pellet of lefle waight than 3 hundred waight,and 24 poundes of axer de 
© "pi mn. Haar whole poiſe in corne gunpowder of the waight in his 

et. 


8 For proofe charge and diſcharge thriſe + are euery cannon periero and cuery 
_ _ _ _— a ſtone pellet _ _—_— than + hundred waight, tenne 
$ 4nd three ounces of aver de poize waight in En with = part in corne gunpow- 
Ce nadinbietons = my » _ fs 
. 9 Forſcruice charge cuery Rabinet, Baſe, Smeriglio,Rebadochino, Fauconer, Faucon, 
Minioa,Paſauolante Saker,Moiane,and Culucring which is duely fortified with mettall, 
with the whole waightin corne qpaporeer of his yron pes note that ſuch a charge 
in gunpowder filleth yp within the concauitie of euery Peece named in this rule, ſo much 
apy 00090 fourefit At war of qne finger ioynedtothem. pl 
10 cuery ordn te Culucring,demie Culuering of the bi 
ſort,whole Culucring not fo h ms nia 1007 ons veer ee" rs, Cal- 
vringof the bigget for is not daely fortified with metrall , with + partesin corne 
| me ewaight inhisyron pellet : and note that ſuch a in gunpowder 
leth yp withiatbe concauitie of eucry named ia thistenth rule,ſo much roome as 
<> ug threefit pellets, } partes of one fit pellet, and the bredth of one finger ioined 
to 7205+ 4% Tire; *r.0 
14 -Forſetyice charge every Cannon and Baſilicke which ſhooteth an yron pellet of 
_ ightthan; hundred wai = __ Pm earner degoine waightin By tadwih 
partes 1n core gunpbwder-of nas yronpellet : And notethar ſuch a charge 
in guppovgerfulleth vppe within the concauitic of euerie peece named in this 11 rule 
Pp: ' 


ſo 


EY cAR APPENDIYX. FE 
ſomuch roomeas will containe three fitte pellettes, andthe breadrh of one finger ioyned 
to _ Rs | | þ 69 
12 When you orced in time of ſeruice to ſhodte out of a CanngnorBaſiliske a " 
ſtone Pellet for want of yron pellertes,you ſhall then ueh charge the ſayde hwy ie ; | 
in ſuch fine gunpowder as is matked inthe 16 Chapter dfchis Appendix with the figure 8 
2,0r with + in ſuch gunpowder as is marked in the yde 16 Chapter with the figure of 1, 
_ of the waightin theſayde ſtone pellet. | Es 3 | by 
13 When any great peece of artillery ſhall be charged with ſuch fine gunpowder as is _ 
marked inthe ſayde 16 Chapter of this Appendsx with the figure of 3,you mult abate + out t 
of his ordinary charge. | | Tap Þ t 
1.4 Forſeruicechatge every Cannon Pericro of the olde making with tin corne gun- 
powder of the waight in his ſtone pellet, F ; 
15 Forſeruice charge cuery Cannon Periero of the awe making with £ in corne guni- 
powder of the waightin his ſtone pellet. - . - * | F 
16 Eucry peecc which ſhalbe prooued, ought to lie mounted in the times of his di 
charge for proofe,at 3odegrees or thereabouts. F; - wi bs 
17 The gunpowder which hath beene named in this Chapter withoutthis addition 
fine,1s of that ſorte of gunpowder which is marked in the ſixteene Chapter of this Appes- 
dix with the figure of 1: | | 


T he 50 Chapter. 
Rules by which Carriages for great peeces of artillery ought to be made, 


x TY planikes in the carriage of every Smeriglio, Rebadochino, Fauconer, Fancon, 
Minion, Paſſauolante, Saker, Moiane, and Culueringe,ought tobein length once 2g 

and a halte ſo much as the Canon of their pecce. Asfor example, if theCanonofa 

peece be in length thirty two times the diameter athis mouth, then the plankesin the car- 
riage (I meanc cuery planke in the carriage ) oughtto be in length fourty eyght times that 
eter. #7 
2 Theplankesin the carriage of eopry Fmnerighto, Rebadochino, Fauconet, Faucon, | 
Minion,Paſſauolante,Saker,Moiane, and Gulueringe,ought to be in breadth at their fore- Breadth; iF} 
endes foure times and the diameter in the mouth of their peece. | H 
3 Theplankes in the carriage of cucry Smeriglio, Rebadochino, Fauconet, Faucon, if 
Minion,Paſſauolante,Saker, Moiane,and Culueringe, ought to be in breadth about their Breadth. | | 
middeſt, I mean in thoſe places which are touched with the two endes of the flat traſome Y! 
in the carriage, 4 times the diameter in the mouth of their peece. K | 
4 The plankes in the carriage of cuery Smeriglio, Rebadochino, Fauconet , Fancon, .-, - - (ky 
Minion, Paſſauolante,Saker, Moiane,and Culueringe,oughs to be in breadth intheirendes Breaddh, | f 
which ſhaltlie vppon the grounde, twiſe and a halfe the diameter in the mouth of their - j 
CCCcec. # MPs” Ra; , | F.! 
n 5 Theplankes in the carriage of cuery Smeriglio, Rebadochino, Fanconet.and ſuch'o+ Wo | 
ther ſmall peeces, ought to be 1n thickneſle once and a halte the diameter inthe mouth of Thicknefie. 
their peece,tothe cnde they may beare a proportiqn tothejr. wheeles. ' , j5 84 6+ 125063 
6 Theplankes inthe carriage ofeuery Faucon,Minion,Paſſayolante,Saker,Moiane.and - | 3 
Culucringe, oughtto bein thickneſle once ſo much as the diameter in the mouth of their Thickdefſe, 7? 


PeCcce. | ; THERE 27-5291 4 T9 _.- 
If a Gunner ſhall deſire to have light carriages for hispreces,he may cauſea | 
terts cutaway from the thicknefle of the plankes in cuery carriage, Po 6 Thicknefſe, 
their inſides betweene —— I _ tranſome ſo muchas 4 parte afthe 
diameter inthe mouth of the peece w vpponthe bit? rn 
obedeterantnonchripcighe a. 


$ Fouretranſomes, that is to ſay,theforetranſor ne.the 1) : 
ſome, and the tayle tranſome,are put into the carriage of | 85 MES. Co Tranſome, 
Bafdlizdhe, 


; 
* 


Fauconet,Faucon, Minion,Paſlanolante,Saker,Moianc, 


to holde fafic togeather the plankes __— of their carriage, Alſo 
4 


45 | Ea LUCAR APPENDIX. | 
the Aztterrahfoime,and the vpright tranſome doc ſcrue in their carriage for other vſes Je. 
clared i rules next following. _— . CAKES 
- if ot eraniſome of pp: 6 ought to be ſtrengthened with two yronboſtes put. 
era =, 9 cir to holde vp themouth of bis peccethar it may not in his diſcharge fall downe 
: towardes rhe ground. SS Art mat6 >. rn ph 
10 The flatetranſome ofa tartiage onghrto be ſtrengrhetied (epably 1fit ſhall lye 
Tran. Ynder a Cannon or Baſiliske) with two boltes of yron pur thotvw ir,that it may be ablc to 
beare the waight inthe tayle of his peccewhen ir'is charged: AndthisAatrranſome muſt 
licin the ſides ofhis atriageſoioe as may bee; becauſe the Toer that this flatte tranſome 
doth lic in his carriage,the more higher will his peece be mounted. WF 3 
11 Theypright tranſome(which Ot POþN thay be called the lope tranfome,con- 
ighc Tran- ſidering it dothlic aſlope in his carriage)ought to be ſttetigthened with two yron boltes 
. = thorow it,or Enrevit6KND 
ol 


ohehdevfthe —_— the other, that ir may | 
de ypthe tayle of his pecce when itſhalbe montitedorimbaſed with wedges. 

12 Berweene the ypnight trahſome and the tayletranſorne, rhar is to fay, alittle abouc 
the tayle tranſome , a ſtrong bolte of yron-muſt hefaſt' from one fide of every carriage to 
the orher and from dneticnber in eutry carriage to the other : which limbers ought to be 
ſet yppon the endes of that bolre in the ontfides of their carriages, and ſtayed from moo- 
uing yp or dowiie when a horſe ſhall drawe betweene them, with two moneable ſhuttles of 
yron thruſt intothem thorow their ſides,and thorow the ſides ot the carriage a litle abouc 
the tayle tranſome. O73 

5 13 The centers of the holes inthe ſides of a carriage wherethetrunnions ofa Smeri- 
cencers . þ . __ ; 4 R 
les for trun.. £110, Rebadochino,Fauconer, Faucon, Minion, Paſlauolante, *Moiane, Saker,Culueringe, 
Cannon,or Baſiliske ſhall lie,ought to be diſtant from the fore cndes in the ſides of their 
. cartiage, 3 times & a halfe the ter ifi the mouth of their peece. And the ſayd holes 
' duphtro be indepth + partes of thethickneſſe intheir erunnions,for + parte of the thick- 
neflein thetronmons muſt alwayes lie aboue the yppermoſt parte of the ſayd holes. 
elerfor 14 The wheel in the carfiage of enefy Smetigho, Rebadochino, Fauconer, lancon, 
Minion,Paſſauolante,Moiane,Saker,and Culagringe , when they ſhalbe vſed in the fielde, 
—_ to bein heigth 14 times the diameter in the mouth of their peece befidestherthick- 
of the yron\ which lyeth about theirringss to (aue them from wearing: that is to ſay 
the yronabvutthe ringes of the Pheeles may bein thicknefſe + or if you will ;2 parte of 
the ſayde diameter. The heigth of the rinige in every ofthe ſayd wheeles ought to be equal 
rd the ſayd diameter. The fpokes betweeriethe naue and the ringe of cuery ſuch wheele 
onghtto be intength 4 times ſo mach as the ſayd diameter.Thenaue of enery ſuch wheele 
ought to bein thickneſſe 4 times ſo much as the ſayd diameter,and the nane of euery ſuch 
whecle oughtto be in length 4 times and a halfe the ſayde diameter. 
lexfor .  t5 The wheeles inthe carriage of cuery Smeriglio, Rebadochino; Fauconer, Faucon, 
Tiay Minton Paiſavolante,Moiane,Saker, and Culueringe,when they ſhalbe vſed vppon the wall 
uchiball ofa forte,caſtle,or towne,ought to bein heigth'doubleto the heigth of the paraper of that 
| wall, which parapet (as (arlo Tettiwryteth in the 1 Chapter of his ſecond booke delle fore 
xes,forres, Fification:)is ahvayes'n hrs due height ropalimes, ©— © 
caſtles. ' x6 Theplankes inthe carriage of cuery Cinon and Baſiliske ought to be inlength once 
Palme is in and ; parte of the length ofthe Ganon of their peece,execpt the places where they ſhall lic 
*£: 4 deſonarrowavtharthey cahnothiethere, i | | 
x7 The plankes inthe cartiageof enery Carmon and Bafiliske ought to be in breadth 
attheir fore endes 3 times the diameter in the mouth of their peece. 


x8 6 B04» wii. Cahnonand Baſſliske, ought to be in breadth 
 abgutyeirmiddeſt twiſe and a res in the meek ofthcirpeore; 


19: The plankes in the carriage: of euery Cannon and Baſilis ke,ought to bein breadth 
atthcirlowerendes twiſe ſo-machas the diameter in the mouth of their peece. 

20 The plankes inthe carriage of every Cannonand Baſiliske ought to be in thickneſſe 
oncelo much as thediamcrer in the mouth -of theirpeece. Burif a Gunner will deſire to 
have the ſame planks more thinner tothe end they may be morelighter,then he may cauſe 
« Carpencerto cutaway intheinlide of cucry oftheſe planks 2 part oftheirſaydth _—_ 

| 21 The 


IArTICL. 


ata 
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21 The wheeles inthe carriage of every Cannon and Baſiliske when they ſhalb 
in the fhelde ought to be in heigth nine ns the diameter inthe mouth of their or wy 
beſides the thickneſle of yron which lyeth about their ringesto ſauethem from wearing: 
that isto ſay, the yron about the ringes of the wheeles may be inthickneſle -- or if you 
will ;3 parte ofthe ſaydediameter . The heigth ofthe ringe in cuery of theſe wheles ought 
to be equalltothe ſayde diameter , The ſpokes betweene thenaueandringe of cuery ſuch 
wheele oughtto bein length two times ſo much as the ſayde diameter . The nave of euc- 
Ty ſuch wheele ought to be in thickneflethree times the heigth of the ſayd diameter. And Faſhioo. 
the naue of euery ſuch wheele ought to be inlength 3 times and a halfe the ſaid diameter. 

22 Alſonotethatthecarriages for all pecces namedin this Chapter arc made like in 
faſhion: and that the tranſomes inall the (aide carriagesare ſer after onelike miner. 


The 51 Chapter. 


HoWw with a Ladle om” may geue vnto any Fauconet Faucon, Minion Saker,Culueringe Baſilicke, 4% 
( arnon,or any other like made Peece his due charge m gunpowder : how you may in time of (er- lb - 
wice charge any of the ſayde peeces with cartredges : and how you may ſafely diſcharge wy of the F” | 
ſayd peeces, | 

VVHo you will charge any Fauconert, Faucon, Minion,'Saker, Culueringe. Baſiliske, When youwilk 

Cannon,orany other like made peece, put firſt your hande into the gunpowder *" 2 engl nn” 
which you haue prepared to charge the ſayde peece,, and perceauing thereby thatthe ., £2 
ſame gunpowder is dric, fill the Ladle belonging to the peece thart ſhalbe charged, full of ſomewhat 

the ſame gunpowder ſo many times as is requiſite, andeuermore with your hand or ſome moyſte,you i 

other thinge ſtrike away all the drie gunpowder that ſhall lie aboue the brimme or ſides _ hl 1c | 

ofthe ſame ladle . Then mounting the peece to ſixe or ſeuen degrees, and ſtanding vppon +, a1 yl || 

one lideof the peece (becauſe it is a perillous thing to place your whole bodie right a- way the pow- | j 

gainſt the mouth of a peece which charged with gunpowder may through many occaſi- dertharſhall } q: 

ons goe of ſuddenly) put the ſayd ladle ſo filled with drie gunpowder into the loweſt end aboue the 7 

of the ſayde concauitie, and when you haue ſo done , turne within the peece the vplide of _ co | 

the ladle downe, ſoas the gunpowder may fall into the peece, andaftertheladle is pulled ,;rero chargeÞ 
out, remayne in theloweſt ende of the ſame peece. After you haue in this ſorte laded the anypeecewth Fl 
peece with his due charge in gunpowder, thruſte harde with a rammer twiſe togeather & very wet gun- yl 

no more(except you doe chargea Cannon)all the ſayd gunpowder home vnto the loweſt PR—_ [} | 
ende of the peece, that it may not lie diſperſed or looſe,nor be too harde rammed downe j,,,.. chew £11 
inthat place, Alſo thruſte a bigge wad of toe, hay, ſtrawe, or of vntwiſted ropes into the aCannon,you' [ 

pecce home vnto the chargein _ derfor to ſweepe and keepe togeather all the ſayd oughrrorime Þ 

charge in gunpowder, andto cauſe thepellet thatſhalbe ſhotte out of the ſame peece to — bis ' BY 

range farre. Then putringa fitte pellet into the concauitic of the pecce ( which tute pellet i ws oft h | 
as our Engliſh Gunners doe ſayoughtalwayes for diuers reaſons to be ; of an ynchleſle foure thruſtes. $Y 

or ſhorter in his diameter than the heigth of the ſayde concauitie) driue with a rammer jy” f 

the pellet home vnto thatwadde, and if the peece ſhall ſhoote downewardes ata marke, pon: of 

thruſte an other bigge wadde of toe, hay, ſtrawe,or of vntwiſted Gunners doe ſay) is z of anynche lefle o Le 
ropes into the peece home vnto the ſaid peller,for to keep the pel ſhorter in his diamerer than the heigthof » 
let withinthe peece,& to ſtay the pellet therg,that it may not role the concauuic in his peece ; Burt among the | | 
out beforethepece ſhalbe diſcharged:moreouer, put good & dry Gunners inhigh Germany om - m_—_ | | 


unpowder into the touchhole,and abont the touchhole of the x 20 
— atrayne,and be not ignorant thatafterall this is done eaten pr gen" #6: you pos 
the Pecce 1s charged,and that you ſtanding yppon one ſide of a example,a fitte peller for a peece of ſeuen 
peece ſo charged,and touching the trayne of gunpowder by the ynches in diamerer,muſt be'6ynches &> 
touchhole of the peece with a lintſtocke or with a fiered Gun- ofan ynchein diamerer, 
match ( which ſome Gunners doe tic to the ende of aſticke of three or foure foote in 
length , and ſome Gunners doe ſet faſt in the cockes of their ſtaves, and ſome Gun- 
ners doe windeabout the ſtaffe ende of an halbert or partiſant ) may ſafely diſchargethe 


ſamepeecce, 
< Alſo 


Ca 


You may ſee 
in the 49 
Chaprec of 
this Appendix 
what roome a 
duechargcin 


or any other 
—_—_— 
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Alſo if you will in time of ſeruice charge any ofthe fayd peeces of Artillerie with car. 
tredges doe thus : Puttfirſta cartredge into the mouth ofthe Peece,and then with a ram. 
mer thruſte it intothe loweſt end of the Peece his concaulrie, and next drive a woodden 
rtawpion with arammex into the ſame concauitie home tothe cartredge, then ioyne a 
good bigge wadde of hay, ſtrawe, toc, or of vntwiſted ropes vnto the ſayd rampion, and 

utafitte pellet intothe Peece cloſe vnto the ſayd wadde: and whena Peece lo charged 
ſhall hootedownewardesata marke, thruſte an other like bigge waddeinto his concaui. 
tic harde yppon the pellet: This dove, put along pricker into the touchhole of the Peece 
ſocharged, and with the ſame pricker pearce diuers holes thorow the cartredge lying 
within the Peece, or (which in mipe opinionisa better __ cutcleanc away betore you 
doe put the cartredge into the hollow Cylinder a prece of the outſide of the cartredpe, 
in that parte which ſhall liedireQl vnder and next vnto the touchhole. Finally, fill the 
touchbole of this Peece with good and dry corne gun ger RE make about the touch. 
hole alittletrayne of powder, and con(idering that tlic tampion within the ſayd Peece 
(if the powder lying behinde the ſame tampion ſhould happen to be moyſte) muſt be 
drawen out witha long yron worme, or cutte inpeeces with a long yron cheeſell which 
will bea perillous worke to doe. I counſel you to diſcharge the ſayd Pecce within a con- 
uenient time after it ſhalbe ſo charged with atampion. 


The 52 Chapter. 


How withont 4 Ladle you r lade any Faxconet, Faucon, Minton, Saker,(wineringe; ( annon, ot 
other like made Peece with birdue charge in looſe gunpowder. 


Vrta long, ſtraight, and ſmoothe ſtaffe into the bottome of euery Fauconer, Faucon, 
Minion, Saker, Culueringe, Cannon, and euety other like made Peece that thall be 
charged, and having thruſte the ſtaffe downe cloſe by the mettall into the concauitie of 
his Peece ſofarre asit may goe, markewith a knife or with ſome other conuenient thing 
that parte of the ſtaffe which is touched with the lippe or outmoſt edge of the Peece his 
mouth. Thendrawing the ſayd ſtaffe out of his Pecce , meaſure along vppon the ſame 
ſtafte with a compaſſe Cedinning atthe ſayd marke, and proceeding downewardes in a 
ſtraightlinerowardes that end of the ſtafte which was at the bottome of the ſayd conca- 
uitie ) the inſt length of the roome which a due charge in gunpowder will fill vp in the 
ſayd concauitie, and makean other viſible marke vppon the ſtaffeat the end of the ſame 
length, and fora diſtinRion call itthe lowermoſt 5 a . After this throe Gunpowder 
into the Peece with your handes, vntill by eſtimation the Peece hath receaued thereof a 
due charge, and with arammer (as you haue beene taught in the precedent Chapter ) 
thruſte the ſame ——_— downe intothe bottome of the Pecce, and to the cnde you 
 ſayd ſtaffe to throwe no more gunpowder into the Peece than is 
requiſite, and to take out the excefſe when you haue throne too much gunpowder into 
the Peece, put the ſayd ſtaffe agayne into the Peece home vnto the gunpowder, and looke 
the lowermoſt marke _ the ſame ſtaffe is : For as the Peece lacketha parte of 
his due charge in gunpowder if the ſayd lowermoſt marke ſhall now be within his mouth, 
and hath more than his due charge in nwe gunpowder,if the ſaydelowermolt marke ſhall 
be without his mouth, Soif you hauethrowen into the Peece hisdue charge in gunpow- 
der, the ſayd lowermoſt marke will now neither be within the mouth of the Peece , nor 
without the mouth of the Peece, but touch exaRily the outmoſtedge or lippe of the 
Peece his mouth. 
The 
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The 5; Chapter. 


Hes you may duely charge any (hamber peece of Artillery , and bow you may 


charge any ( annon Teriero, 


Pw: into euery chamber ſo much powder as his pecce rtquireth for a due charge, and 
with a rammer beate atammpion of ſofte wood downe vpponthe gunpowder . Moreo- 
ver, put a bigge wadde into the peece at that ende where the mouth of the chamber 
muſtgoe in, and after the waddethruſte into the peece at the ſayde ende a fitte peller,8 
when you haue done all this, put the chamber intothe loweſt ende of the pcece, lock 
them faſt togeather, and cauſe the ſaydetampion to lic harde vppon the powder in the 
_ chamber, and the pelletto touch the tampion , and the waddetd liccloſe by the 

eller. 

Euery chamber peece ought to haue three chambers, and when a Gunner will gene 
hre to a chamber peece,heought not to ſtande vpps that fide ofthe peece where a wedge 


of yron 1s put tolockethe chamber1in the peece, becauſe the-ſayde wedge may through 


the diſcharge of that peece flie out,and kill the Gunner . Bur you ſhallcharge every Can- 
non Periero with all theſe things following.in ſuch order as1 doe here ſet them downe. 
Firſt with a cartredge which muſt be pur into the peece with a Ladle called in Italian 
Scaffetra,or with an otherfitte Ladle whereof I haue made mention inthe 2g Chapter 0 
this Appenaix, | 
- Secondly with a tampion of ſofte wood which muſt be rammed downe vppon the 
cartredge, 
Third ly with awadde which muſt be thruſte into the peece home vnto the ſayd tam- 
ion. | 
; Fourthly with fitte pelletof ſtone which muſt be thruſteintothepeece home vnto the 
fayde wadde, | | 
Fiftly with an other wadde of yntwiſted ropes, toe, baye,or ſtrawe, which muſt be 
thruſte into thepeece home vnto the ſayde peller. And you may alſo(if you wil) put into 
the peece after all theſe thinges inthe place of a ſtone pellet,a caſe of woodor of white 
plate madelike vnto the figure in the margent, and filled full 
of rounde ſtones, orrounde pellettes of lead, ot ſquare pee- 
cesof yronlike vnto dice of an ynch ſquare: But therewith 


ſquare peeces of yron muſt be equall inwaight to a ſtone 
pellet which isfirte for the peece that ſhall ſhoore the Game 


caſe. 25 : 
Ifa peece of Artillerie which wanteth a couerof mettall 


for his touchhole ſhall he along time charged, couer the 
touchhole of the ſame peece with toe imbrued in tallow,and 
the powder ofccle mingled togeather, and lay vppon the 
ſame cover aſhel,or a parte ofa ruffetyle , that no rayne mayenterinto the ſametouch- 


hole while his peeceis ſo charged, 


The 54. Chapter. 


How you may cauſe any great peece of eArtillerie to make in bis diſcharge 
4 jon exceeding great nojſe,and a marueylous rore. / 


ky Hen you will hane a great peece of Artillerie to make in his diſcharge an exceeding 
7 greatnoyſe, charge thepeece with great and harde cornes of gunpowder. For as 
Felix Platerws wryteth, by how much the cornes of gunpowder are more greater, and 
more harder , by ſo much a peece charged with them will in his diſcharge make a more 
greater noyle , Alſo you may briing a peece of thinne lead,or a peece of ſhooe —_ 
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betweene the gunpowder and the wadde within the hollowe Cylinder, and by putting 4 
lictlequickſiluer thorow the touchhole into the ſayde gunpowder,cauſe the ſame hollo4 + 
Cylinderor gunnein his diſcharge to makea marueylous rore. 


T he 55 Chapter. 


This (hapter following ſheweth that ſome great peeces of Artillerie doe ſerne to batter and that ſome 
great peeces of Artillery doe ſerne to lie vppon Walles of ( ities, Townes,( aſtles and Fortes and that 
ſome great peeces of Artillerie ave ſerwe for the fielde , Alſo this ( hapter following heneth how 
mary times in one day certayne greas peeces of eAriillerie may be ſafely charged anddiſcharged, 
and how many Gunners and Aſeiſante or Labourer; cer tayne preat peeces of eArtillerie oughe 
to haut. FJ _— 


A N ordinaricdouble Cannon duely fortefied with mettall, will ſerue to batter, & may 
lafely for offenſive and defenfive ſeruice be thirtic times charged and diſcharged in 
one day. | 

A french double Cannon duely fortefied with mettall;wil ſerue to batter & may ſafely 
for offeafiuc and defenſiue ſeruice be thirtic three times charged and diſcharged in 
one day. | 

A demy Cannon of theeldeſt and biggeſt ſorte duely fortefied with metrall, will ſerue 
to batter, and may ſafely for oftenſiue and defenſiue ſeruice be 80 times charged and dil- 
charged in one day. _ 

An ordinatie demy Cannonduely fortefied with metrall, will ſerue to batter, and may 
ſafely tor oftenſiue ang defenſiue ſeruice be 108 times charged and diſcharged within the 
ſpace of 5 houresin one day,andit oughtto have three Gunners and fiftecne Aſsiſtantes 
or Labourers. -_ | | 

A french demy Cannon duely fortefied with mettall, will ſerue to batter, and may 
ſafely for offroſiye and defenſiue (eruice be lixty times charged and diſcharged in one day. 

A quarter Cannon duely fortefied with mettall, will ſerue to lie yppon thewall of a City, 
Towne,Caſtle, or Forte , and may ſafely for offenſiue and defenfiue ſeruice be 110 times 
charged anddiſchargedin one day. 

A whole Culveringe ofthe eldeſt and biggeſt ſorte duely fortefied with mettall,wil ſeruc 
ro lic vyppon the wall of a Citie, Towne, Caſtle, or Forte, and may ſafely for oftenſiuc and 
defenſiue (eruice be 60 times charged and diſcharged in one day. 

A wholc ordinary Culueringe duely fortefied with metrall, will ſcruetolic vpponthe 
wall of a Citie, Towne, Caſile,or Forte,and may ſafely for offenſive and defenſiue ſeruice 
be 60 rimes charged and diſcharged in one day. 

A dermy Culuering of the el orte duely fortefred with mettall,will ſerue to lie vppon 
the wall of a Citie; Towne, Caſtle, or Forte, and may ſafely for offenſive and defenſiuc ſer- 
uice be 70 times charged and diſcharged in one day, andir ought to haue two Gunners 
and cenneaſxiſtants or labourers. - | 
- Ademy Culueringe lower than ordinarie,duely fortefied with mettall, will ſcrue for a 
helde peece,and may ſafclic for offenſive and defenſive feruice be 75 times charged and 
5651706 in one day, and it ought to haue two Gunners and tenne Aſiſtantes or La» 

urers. 

A Saker of theeldeſt and Digge ſorte duely fortefied with mettall,wil ſerve for a ficlde 
peece, and may fafelyfor offenſe and defenſive ſernice be $6 times charged & diſchar- 
ged in one day, and it ought to haue one Gunner and 5 aſsiſtants or labourers. 

A Faucon duely fortefied with mettall,will ſerue for a fielde peece,and may ſafely for of- 
fenſiue and defenſive ſeruice be an hundred and twenty times charged and diſcharged in 


oneday..- - | 
A Fauconet duely fortefied with metrall, will ſerve for a fielde peece, and may ſafcly 
offenſive and defenſine feruice ben hundred and fourty times charged and diſcharged 


in oneday. _ 
7 The 
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The 56 Chapter. 


How a peece of eAriullery ought not to be prooued vppon bis carringe: bow a peece of Artillery thas 
ſhalbe proouecd ongbt to be made cleane: how a — of Artillery that Gale __ _ tobe 
without hony c ombes, flawes.& crackes: and how he Which hath chargeda peece for proofe, onght 
when he doth diſcharge the ſame peece toſtande behinde a banke of earth, or wall untill by a trayne 
of gunporaer he hath diſcharged the ſayde peece; 

” 

VV Hen a great peece of Artillery ſhalbe prooued whethet or no it is duely fortefied 

with merttall.and may in time of ſeruice be vſed without feare of breaking, take 
the ſame peece from his bed or carriage and mountit at 3o degrees, becauſe a great pecce 
which lieth yppon his carriage when 1t is prooued, cannot be enough elevated to ſuffer 
intime of his proofe a ſufficient violence, nor without harmeto his carri ge be diſchar- 
ged,, Alloput the ſtaffe ofa ſpunge or the itaffe of a gunladle downeWo the concauitic 
of the fame peecefo farreas it will goe,and thruſte downe thorow the touchhole of the 
peece around ſharpe poynted pricker of yron or ſteele that may touch and pricke the end 
of the ſaydeſtaffe, which(if no ſtone, ſcale, or other lerte be within the ſayde concauitie) 
will lie vnder the touchhole . Then taking out all the ſtones , ſcales, and filthe, which are 
within the ſayd _ Cylinder, make cleane the ſame with a ſcourer,or(which is all one) 
with a ſpunge, foFſuch thinges lying within a hollow Cylinder charged with gunpowder, 
may caulc the ſame hollow Cylinder 1n his diſcharge to breake,or cauſe a moylturein the 

{ame hollow Cylinder which will weaken the gunpowder tharisthere.and make it vnable 

to expell a pellet with ſo great forceas it ſhould doe. After this lay thetayle of the peece 

yppon the grounde againſt a woodden planke backed with a wall or banke of earth , and 
perceauing(by ſuch meanesas before in the 43 Chapter of this Appendix haue beene de- 
clared)that no hony combesflawes,or crackes are in the ſayd hollow Cylinder,pur blocks 
vnder the mouth of the ſayde hollow Cylinder or gunne, to mountand cleuate the ſame 
mouth as before I hauc tolde you ynto 3o degrees. This done, charge and diſcharge the 
ſayde peecethriſe togeather for his proofe with a fitte pellet and aduecharge in gunpow- 
der according as you haue beenetaughtin the go Chapter of this Appendix. I ſay thriſe to- 
geather, becauſea faultie gunne that taketh no hurte by the firſt ſhoote, may receaue 2 
little harme by the ſeconde ſhoote,and breake in peecesat the thirdeſhoote, Laſt of all, 
makea traync of gunpowder from a place behindean high'banke of earth or wall , vnto 
thetouchhole of the pecce, and ſtanding alwayes when you doe prooueany great peece at 
the ende of the ſayde trayne behindethe banke or wall, geue fireynto the ſayde trayne,and 
bewarethat you doc not remooue from the ſayde ſtanding place till by purring fire to the 


trayne you haue diſcharged the peece. 


The 57 Chapter. | 
How you may by fine ſundry Wayes diſparte any Fauconet, Faxcon, Munlon Saber Chbaering.( armOn 
or apy other like made TS how you may finde out the middle and uypermoſt parte of mettal over 
the tale of any peece : how you may finde ont the middle and vypermoſt parte of mertall ys 
month of any peece : and how you owght to ſet the diſparte of every peece Tppon the muddle « vP- 
permeſt parte of mertall aver the motBof thegeece; ' © EO 
Lis ht] © wie 79 po arotut nong 50 0 NR 
1. A | Eaſurewith a calaper c6paſſe the greateſt heigth@fmettall inthe taile ofthe peece, 
M & alſo the greateſt heigth-of mertall atthe mouth of thepeece, mba hehe 
heigth out ofthe greater heigth, andrake halfe of the remaynder for the diſparte of 


ecce, | 
4 2 Adde the diameter of the greateſt circifcrence of mettall atthe month ofthe peece, 


tothe diameter of the greateſt circumference of metrall at the tayle of the peece, and di- 
uidethe whole lengrh of both thoſe diameters into = equall partes. This done, Xx 


An admoni- 
tion, 
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ning your compaſle to the meaſure of one of thoſe cquall partes, ſet one foote of your 
compaſle faſt in the vndermoſt parte of the concauitie at the mouth of the Peece, and 
extende thc other foote of your compaſlc right ouer the vppermoſt parte of mettall in 
the greateſt circumference about the mouth of the peece , and take that heigth which is 
betweene the ſayd vppermot parte of mettall, and the ſayd vppermoſt ende or poynt of 
your compaſſe for the true len th of the diſparte of the ſayde pecce. : 

Meaſure with a girdle or ftringe that will nor ſtretch, the Pos circumference of 
mettall in the tayle of the peece, mulriplic the meaſure of the ayde circumference by 7, 
divide the produQtthereot by 22,and note 1n your memorial! the quotient number for 
thediamcter of that circumference . Likewiſe meaſure with a girdle or ſtringe that will 
not ſtretch, the greateſt circumference of mettall-about the mouth of the pecce, multi. 
pliethe meaſure of the circumference laſt named by 7, diuide the produR thereof by 
22,and note in your memoriall the quotient number tor the diameter of the circumte. 
rence laſt named. This done , ſubtra& the ſhorteſt diameter out of the longeſt diameter, 
and take parte Mthe remaynder for the diſparte of the ſayde peece. 

4 Preparealong ruler marked with ynches, halfe ynches, quarters of ynches, and 
with other lefſc cquall partes : Laythat ruler ouerthwarte and _—_ to the Horizon 
yppon the greatelt circumference of mettall inthe tayle of the peece, let a line and 
plummet hang right downe from the ſayde ruler firſt cloſe without any bending by one 
ſide of the ſame circumference, and after cloſe without any bending by the other ſide 
of the ſame circumference, note exactly the partes of the ruler which were at both times 
touched with the line, and inlike manner note exactly the poynte of metrall in the ſayd 
circumference which lyeth direRly inthe middeſt berweene the ſayde two noted parts. 
This done, take the ſpace betweene the ſaydetwo noted partes for the diameter of the 
{ayde circumference, and marke with a file or ſome other thing the ſayde poynte of met. 
tall for the, middle and vppermoſtparte of merrallin the ſaydecircumference. Likewiſe 
laye your ruler cloſe to the mouth of the ſayde Peece, and let a line and plummet hang 
Tight downe fromthe ſayde ruler firſt cloſe withoutany bending by one fide of the grea- 
telt circumference in the mettall at the mouth of the peece, and after cloſe without any 
bending by the other ſide of the circumterence laſt named : then noting well(as you did 
before.) thepartes of the rulertouched at both times withthe ſayde line , and alſo the 
poynte of mertall lying inthe circumference laſt named dire&ly over the middle parte 
of the ſpace which is berweenethoſe noted partes, take the ſame ſpace for the diameter 
ofthe ſayde circumfrence atthe mouth of the peece, and marke the ſame poynte witha 
tileor ſome otherrhing for the middle and yppermoſtparrte of the laſt named circumfe- 
- rence Alter all this,ſubtraR theſhorter diameter from the longer diameter,and taking + 
parte of the remaynder for the diſparte of the Pecce , ſer aſtraweorapeeceof a ſmall 
waxe Candle of equall length to the ſayde diſparte vpright vppon the faydemarke in the 
middle and vppermoſt parte of the circumference laſt named, and call that ſtrawe or 
peeceof a waxe Candle,the difpart of the peece. 

5 Thruſteapryming yrontharowe the touchkole of the Peece downe to the bottom 
of his concauitie, and then marke with a redde tone that parte of the yron whichis c- 
quallin.heigth with the yppermoſt parte of mertall in the greateſt circumference at the 
rayle of the. peece. This done, pull vp the fayde yron out of the touchhole, fet that 
ende of the, yron which went thorowe the touchbole, yppon the vndermoſt parte of 
the, concanitie in the mouth of the peece, and holding - ao marked. parte of the ſayd 
. Yron righrouer the middte parte of metrall in the greateſt circumference aboue the 

mouth of the peece, take the ſpace betweene the ſayde marke vppon the yron, and 
the fayde: middle parte of mettall ouer the month of the peece, for rhe deſired diſ- 
Wh which (x it be ſet in hisdue place) will alwayesdire& youto lay the concauity of 
; cucll,andpight any appoynted marke. | 
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T he 58 Chapter, : 


Hol with a Fancoret Farcon,Mimon,Saker, (1 alucringe,or ( annon,you alndyet 
.  Frike any appoynted marks within =. hem AM 10 
Frer you haue charged a Fauconert, Faucon, Minior, Saker, Culueringe, Cannon, bf 
any otherlike made peece with his dueticin powder,waddes,and peller,according to 
the precepts expreſſed inthe 49 Chapter of this Appendix, diſparte the peece,and ſet his 
diſparte vpright with a little waxe vppon the middle and yppermoſt parte of mertall 
in the greateſt circumference ouer the mouth of the peece, and lifre your peece yp or 
downe yntill by laying your eye vnto the middle enifvennch arte of merral! in the 


ateſt circumference at the tayle ofthe peece, you may perceaue thar the marke atwhich 
you will (hoote,the toppe of the diſparte,and the yppermoſt parte ofmerrall ar the tayle of 
the peece doelie ina perteArightline and inan equall heigth. Then doing your duety as 
you haue beene taught in the hrſt Chapter of this eAppendir, diſcharge your peece and you 
ſhall ſce that the pellet ſhotre out of the ſame peece will ſtrike the appoynted marke which 
lyeth within poynte blanke. 

When you ſhall haue occaſion to ſhoote at alight ſeene in the night titne, diſparteybur 
peece with a lighted & vnflaming waxe candle,orwith a lighted gunmatch,or ſet alighted 
gimatch vpright by the diſparte, that you may ſee by thelight of the fire 1h the ſame gun- 
-match,to lay the middle and vppermoſt parte of metrall atthetayle of the peece,and the 
toppe of the diſparte in a ſtraight line with the marke, and to place the concauity of the 
pecce right againſt the marke,as before in this Chapter1haue taughtyou todoe, 


The 59 Chapter. | 
How you may knowWbhat number of feete,yardes paſes,or ſcores, = peece of Artillerie will faoate ta 
an vnſenſible crooked lme, or(as the Gunners rerme ic)at poynt blanks. 


Harge the peece for whoſe poynte blanke you ſeeke with his ductie in good corhe 
gunpowder, and with a fitte pellet, turne the mouth of that peece towardesa wall, 
butte,or banke of earth ſcituated in a conuenient diſtance from the peece: and lay the 
peece leuell by the helpe ofa Gunners ſemicircle,or quadrante,as you haue beene taught 
inthe firſt Colloquie of the firſt booke of Nicholas Tartaglia his Colloqutes; Then ſetting 
the true diſparte of the peece vppon his mouth according to the doctrine written in the 
tenth Colloquie of the {aydefit{t booke of Colloquies, and inthe 57 afid 53 Chaprers of 
this «Appendix, diſcharge the pecceat a ſmall viſible marke fixed in a poytite of the ſayde 
wall, butte,or banke of carth thar is levellwith the toppe of the ſayde d —-_ , and with 
the higheſt parte of the mertall attherayle of the peece . This done, tote diligently where ,, . FY 
the pelletdoth hir, and euermorewhen the pellet ſo ſhotre doth ſtrike abone the marke, ,.1..n.,, | 
remooue the peece backwardes toanother place morefarther fromthe ſayde marke; and in thismanet Fl 
out ofthe more remote place ſhoote at the marke agayne as you did before with one trikethabone Y 
ſorte of gunpowder and with a like pellet, till the pelker ſo ſhorteſhal ſtrike inthe middeſt _ _— © 
ofthe marke, For when the pellerſo ſhotte doth ſtrike preciſely inthe middeſt of the | ee. 
marke,then by the reaſons alleaged inthe nynth Colloquie of the ſaidefirſt booke of Col- then ende of 
Joquies, the number of ſcores, paſes,yardes,and feete, betweene your fayde peece, and rhepoynte 
the ſayde marke , is ſo much grounde as your fayde peece can ſhoote inan ynſenſible nr 
crooked line, or (as the Gunners termeis ) at poynte blanke . Bat ifthe pellet ſd ſhotte us bearay. of} 
ſhall ſtrike vnder the marke,drawe the peece forwardes towardes the marke , and from 4 (,yde marke, 
more nearer place ſhoote againe as you did before with oneforte ofpowder, and with a When che 
like peller,till the pellet ſo ſhorre ſtriking in the middeſt of the marke ſhall ſhewe vntoyou pelee So 


by the reaſons alleaged in the fayde 9 Colloquie, that the diſtance betweene your peece | 1 ae 
the marke,then the extreame and farcheft end of che mer” which you ſeeke,lyeth betweenc your my & the laid marks, 
4 ; 
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and the markeis ſomuch groundas your ſayd Peece can ſhoote inan ynſcnſible crooked 
line,or(as the Gunners termeis)at poynt blanke. 


T he 60 Chapter. 

Hew thepoynt blanke and wtmoſt ranges are propertionall in all peeces of Artillerie: How by the 
rule of proportion you may knowe what number of yardes any peece Will reach at his vimoſt randsns 
And how by the ſayd rule you may know what number of yardes any peece will reach at his poynte 
blanke. | | | 

7 0 blanke and vtmoſt ranges(as ſome authors have written)are proportionall 

in all peecesof Artillerie,wherefore knowing the poynt blanke and vtmolt range of 
any one peece, andthe poynt blanke of an other peece, you may tell the vtmoſt range of 
that other'peece.. In like manner knowing the poynt-blanke andvemoſt range of an 

one peece,and thevtmoſt rangeot another peece,you may tell the poynt blanke of that o- . 

ther peece: Asfor example,let vsſuppolc that thisqueſtion-isasked: If a Faucon carrying 

oynt blanke 320yardes will at his vtmoſt randon range r28d.yardes: how farre will 2 
ker reach at his vtmoſt randon that at poynt blanke or leuel rangeth 360 yardes ? I ſay, 
that the rule of proportion ſerueth preciſely to anſwerethe ſame and all ſuch like quelti- 

ons, And that multnplying 360 in 1280,and Uluiding 4608co the product thereof by 320, 

the quotient will yeelde 1440 for the number of yardes-which the ſayd Saker ſhall reachat 

his vtaoſt randon . Againeylet vs ſuppoſe that lam required to anſwerethis demaunde. 

Tt a Faucon which rangeth at hisvtmoſt randon 1280 yardes will cartie poynt blanke 3:0 

yardes, how farre willa Saker reach at poynte blanke that at his vtmoſt randon rangeth 

1440 yardes 2 To doc that which 1s required Imultiplie320in 1440, and hauing divided 

460800 the produdt by 1280, Ifnde in thequotient360 to bethe number of yards which 

the Saker will ſhoote leuel:or{as the Gunners termeis)poynt blanke. And thereupponT 

conclude that after this manner by obſeruations vedyy any one peece of artillery,and by 
thearrte of proportion I may diſcouer vnto youthe forte of all other pecces of artillerie. 


- Pojnt blarike. +. Vimoſtrandon. Vimaſt randon, © id Poynt blanks. 
Faucon, 320 Vards, S— 1280 Yards, Faxcon, 1280 Tard:. ——2320 Tards. 
Saver, 360Tards,——=1440Tards, Saker, 1440 Tards,—>1; 60 Yards. 
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How you muſt mount your peece When you Will (hocte wnto the fartheſt end of the vtmoſ rardene, 


Echolas Tarteghia in his Epiſtle ſet at the beginning af his bocke named Lanoua ſcientia 
, Adeclareth that euery great Pcece of Artillery ought to be mounted at 45 degrees 
when it ſhall hoote ynto the fartheſt ende ot his vtmoſi xandon. But Witliam Bourne in his 
Treatiſe of ſhooting in great Ordinance.wryteth that jtjsnecdefull for vs to conſider well 
ofthe winde before we doe mopnt any peeceto ſhoot&ynto the fartheſt ende ofhis vtmolt 
Tandon , becauſe (as heſayth)when we will hoote with the winde vnto the fartheſt ende 
of the vtmoſt randon, we mult mount our peece at 45 degrees, and iriawindie day againſt 
the winde ſometimes at 36 degrees, ſometimes at 37 degrees, ſometimes at 38 degrees, 
ſometimesat 39 degrees, ſomerimes at 40 degrees, accatding asthe winde is in bigneſle, 
andin 2 fayre calmc day at 42 degrees. ES nb ts 


| Non —_ 'The 62 Chapter... | 
How you may mounte any great geece of eArtillerie with a ruler, as well arwith 4 quadr ant or [c- 
_ avicirele wato the number of tenne degrees, and bow fach a ruler onght to 'be made: and how 
ſuch aruler ought tobe ſed when a peece of eArtillerie'ss by it mounted, or imbaſed, f 


8 T= meaſure of the length of the peecethat ſhal bemounted by a ruler being doub- 
(94 ns reduce.into yaches : after this , multiplic the ſayd number of ynches by ”, 
| an 
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and divide the produ& by 7, and diuide apainethe quotient ntmber of that diuiſioii by | 
360, then take the laſt quotient for the nutnber of ynchesand partes of an ynch, that wil 
makea degree yppona ruler for that peece which was ſo meaſured . Asforexample,Lwil 
mounte a peece of 6 foote long at one degree with my ruler,therefore6 footethe length 
of that peece being doubled maketh 1 2 foote, which reduced into ynches make 144 yn- 
chcs. This number of 144 multiplied by 22 produceth 3168,which diuided by 7 yeeldeth 
in the quotient 452 and 2:then doc I diuidethatquotient of 452 and = by 360, andſo 
the quotient of this laſt diuifion which is 1 and; ſheweth that this peece of 6 foote in 
length, being mounted by my ruler 1 ynche and;+ of ariynche,lyeth juſtly of the ſame 
heigth that it would doe if it ſhould be mounted at one degree of 2 quadrant or ſemicir- 
cle . Now to know how much the ſayde peece mult be mounted for 2 __ of a qua- 
drant or ſemicircle, Imuiltiplie r and ;? by 2, andtherevtcommeth 2 and=+ , whetetore 
I ay, if the ſayde peece beeleuated by the ruler 2 ynchesand +? of an ynchetharir lieth 
mounted attwo degrees , Likewiſe by multiplying the ſayd number of 1 and ;*by 3, the 
produdtherof{whichis 3 and #2 ex- 
preſſeth thatthe ſayd pecce maſt be 
mounted 3 ynchesand #7 of an ynch 
for 3 degrees. And after this order I 
may knowe how to mount the ſayde 
peece with a ruler ynto any other de- 
greeto which the petce wil be moun. 
ted with a ruler,for you oughtnorto 
be ignorit of this,thata pecce bf ar- 
nillerie cannotbe mounted with a ru- 
ler aboue 10 degrees, becauſe the de- 
greesaretaken out of a circuinfertce 
and hot out of a ſtraightline. *. 
The ruler with which peeces of at» 
tillerie may be mounted is madein 
faſhion like ynto the pituredrawEit 
the margent,8: marked as common 
rulers are, with ena ps yneches, 
quarters of ynches, halfe quarters of 
ynches,and with more leſſer partes of 
anynch. Alſo in the middeſt of this 
ruler (almoſtfrom one end tothe 0- 
ther) there is aſlitte or open place, 
within whicha ”_ ” GEO a.” 
tin hauing init littleholepearc 
 thorow is {placed thatthofid! hole 
may as need ſhall require bemooued 
ypand downe in that lite, and be 
ſer right againſt any ynch,or parte of 
an ynche marked yppon theſameru- 
ler. And although (as itſeemethto 
ne)a peece” may be more eafilie;and 
more inſtly mounted vnto any de- 
gree by aquadranr, and a ſc- 
micirde To than by aruler, yetwilTnor 
let paſſe to ſhewe in this place how 
you muſt yſe the ruler to mounte 2 
 peece by it. Wherefotewhen you wil 
}- mounta pet atuler to eat 
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:« mouth, 2s you haue beene taught inthe 57 Chapterof this «Fperdir; then 
_ ow ko peece muſt be mounted toreach the marke,ſet the hole which 
is in the mouable plate of the ruler right againſt the number of ynches.and partes of an 
ynche that will make iuſtly the ſame degree : and having ſo done, ſet the ende of the ruler 
ypponthe rayle of the peece, ſo asthe ruler may ſtande vppon the peece {quirewiſe, vntill 
you haue done your woorke, After this the mouth of the {aydepeece being layderight - 

n the marke)koyne the breeche of thepeece vp and downe vntil you may ſe thorow 
the fayd hole in the platethe top of the diſparte, andthe marke, and when you hauc ſo 
done, geue fire to the peece that you may {irike the ſayde marke. 


The 6z Chapter. 


How you may by the helpe of wedges ley the concauitie of any great peece of Artillerie right againſt 
rt how by t bm of wedges you may make aperfett (hoote at amarke ing vnder the 
month of your Peece : and how by the helpe of Wedges you may cauſe your Peece to Trike in the 
marke, after ithath at one ſhoote ſbotte vnder the marks , and at an other ſhoote ſhotte aboxe 
the marke, 5 | 


er and let cuery wedge of the other ſorte be no thicker than + parte of 
': This done, laythe yppermoſt parte of mertrall at the tayle of the pecce, 
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Alſo the Gunner in this caſe muſt lay his peece truely diſparted vppon a 1 
right againſt ſome markcin their way : as for mm *gainſt "rr en Forks 
cloude, oritit may bee vppon ſome turning way,becauſc in ſuch a place they can not de- 
part verie quicklic from the marke, and in tine when the {aid horſemen or tootemen ſhall 
come neare vnto thar marke, or be in that turning way, the Gunner muſt diſcharge his 
ſaide pecce at them. Likewiſe when a Gunner will ſhoote at a ſhip ſayling in a Riuer, hee 
ought to plant his pecce againſt ſome cloude or other marke lying mo him on the tar- 
ther ſide of the water, and giuehre ynto his pecce when the forepart of the thippe ſhall be- 
ous to be betweenethe mouth of the peece and the marke . But when the pecce which 
all be diſcharged ata mouing thing doth lie in his carriage yppon anvneuen ground,the 
Gunner mult meaſure by the helpe of a Quadrant, or Semicircle , how many ynches the 
ground ynder one wheele of the peece his carriage is more higher,than the ground vnder 
the other wheele of the ſame carriage, orfor want of a Quadrant and Semicircle, he muſt 
goe to that wheele of the Peece his carriage which ſtandeth vppoi the loer grounde, and 
hanging a line and plummet downe to the grounde from the middle and higheſt parte 
ofthart wheele,mcaſureexaRlly the ſpace berweene the ſaid plummet, and the middeſt of 
the loermott part of the ſame wheele : for this meaſure ſhewethin like maner how much 
the ground is more higher vuder one wheele,than vnder the other wheele. And whenhee 
hath ſo done he mult lay his ſaid peece according to that meaſure wide trom the marke 
rowardes the more highet ſide of ground : Imeancif it bee tound by the firſt orſecond 
way to meaſure the ſaid difference of heigthes, thatthe grounde vnder the wheele on the © 
North ſide of the peece his carriage doth lie ſixteene ynches aboue the ground that is vn- 
der the wheelc vppon the Southſide of the ſame carriage, the Gnnner to make a perfe& 
ſhoore at the moouing thing ought rolay the mouth of his ſaide peece ſixetecne ynches 
widetowardes the North from the ynmooucable marke that muſt guide him to ſhoote 


at the moouing thing, | 
T he 65 Chapter. 


How much a peete muſt bee elenated for to fſpeote vpwardes at a marks vppon 4 hill without point 
blanke : and by a hat meanes the mouth of a peece may be laid right vppon any mark. 


- wel. | Ys 
Hen you will ſhoote vpwards ata marke which is ſcituated yppon a hill with- 
V V out poynt blathke.you muldtis{tmeaſure with your Quadrant or Semicircle 
the ſpace which 1s betweeneydur pecce and the marke,& afterwardes mount 
that peeceat ſo many degrees as will eauſc it toſhoote ſo much ground as is 
in theſaide ſpace: then place your Quadrant or Semicircle cloſe by the mouth of your 
peece, and mooue It vp or downe till you ſhall cſpic through the ſightes orchannell of 
the Quadrant or Semicirde the ſaid marke. That done; note the degree which was tou- 
ched in this laſt aRion with the line and plummer of the Quadrant or Sethicircle, and 
mount the peece againe rhorehigher by ſo many degrees than it was before, Imeatieit 
you did mountthe peece at foure degrees to ſhoote ſo much groundeas is betweene the 
peecceand the marke, and did note three degrees fot the degrees which were rouched 
with thelineand plummet of the Quadrant or Semicircle,then muſt youmoant the peece 
2gaine at three-degrees more, and fo the ſaid peece will lic moutited in the whole 
 ſammeart ſeucn degrees for to ſhoote ypwardes to themarke vppon. tho bill. And by fo 
doing if the pecce be layd right yppon the marke, you ſhall vndoubredly ftrike the fatne, 
Batit yourpeecedoe not lie right.yppon the marke when it is diſcharged, it will firike 
wide ofthe marke ſo many timesthe meaſure! of the widenefſe that ic lyeliarwhen iris 
-diſcharged,as the length of the peece is contained in the diſtance berweehe the peece and 
the marke. As for example;if a peece of cight foote long be planted oneynch wide from 
themarke lying cight hundred foote Ciftant from the pecce,l concludetharthefaid perce _ 
planted aneynch wyde from the marke,will ſtrike at the end of that diſtance one hundred 


quithes wide from the M4 70 
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Tolay your peece right vyppon the marke doe thus: hang a line and plummet right 
———— he _ in he middle part thereof, and winde the pecce vntill you ſtan. 


dino behinde the ſame peece {hall ſee thar the middle part of the mouth of the peece doth 
lic Grey Cath and theline hanging at the taile of the peece : For when 
the middlepartofthe mouth of the peece doth lie direQic betweene the marke and the 


ſaid line,then doth the pecce lie right yppon the marke. 


The 66 ( hapter. 


How much apeece ought to bee imbaſed far to ſpoote at a marke tying 
in avalley Without pornt blanke. 


' TO ſhoote downewardes atamirke lying in a valley without point blanke, meaſure 
Ten with your Quadrantor Semicirle the ſpacewhich is betweene your peeceandthe 
dn ce lelenates mount that peece at ſo many d $as will cauſe it to ſhoote o - 
much ground asis in the ſaid ſpace. Then hauing placed your Quadrant or Semicircle by 
che mouth of your peece,mooue it vp or downe till you ſhall eſpie through the ſightsor 
channell of the Quadrant or Semicircle the ſaid marke, and note what degree is touched 
with the line and plummet of the Quadrant or Semicircle : that done, put downe the 
mouth of the peece more loer by ſo many degrees than it was before, 1 meane if you did 
mountethe peece foure degrees to ſhoote ſo much grounde as is betweene the peece and 
the marke, and did note three degrees for the degrees touched with the ſaid line & plum- 
met ofthe Quadrant orSemicircle,then the mouth ofthe peece muſt be put downe or(as . 
ſomererme it)imbaſed three es, and ſo will the peece; being laid right vppon the 
marke and mounted but at one e,{trikethe marke in the valley _— in the pre- 
cedent chapter the ſaid peece was mountedat ſeuendegrees to ſhootea like diſtance at 
a marke yppona hill, and at foure degrees to ſhoote alike diſtance vppon a plaine ground. 
Heere this is to be noted that a pellet ſhotfrom an heigrh into a loe place can doc no 
more ha an kill one perſon,ot make one hole in the place where it falles, becauſe (as 
Luigi (olla&d'hath written)the pellet ſo ſhot doth more offend through his owne naturall 
waight, than by the expulſiue power of the gunpowder which did cxpell it out ofhis pecce. 


T he 67 Chapter. 


How you may cert4inely hnow by the Gunners Semmicircle whether a ſhip vppon the Sea,or an eArmie 
wppon the land,or any other thing ſeene a farre of doth come towardes y on; ſtande fill, or goe from 
you : and bow you ought to diſcharge your great ordinance of divers ſortes againſt a ſpip, or an 


eArmie comming towardes you. 
5 

the en anng betweene you anda ſhip ypon the Sea, or ariarmie of men moo- 
£ Yning a farre of, may oftentimes through the weakneſſe of your ſight decciue you, and 
make you nottodifcerne well whether that ſhip, orarmicdoth ſtand ſtill, goe fro you,or 
cometowardes you: therefore it will be very profitable(as I thinke)for you tolcarnc how 
nrpns Wm: +0 Ar =" te be your encmics when they ſhall flic from 
you,and make preparation of defence whenyou ſhall ſee them come to aſlaule you, For 
this purpoſe you ſhall aſcende into ſome h pace itomwbenteyonmey behold the ſhip 
orarmieafarre Ire A your eye,mooucit ypor etl you ** 
thall ce through the ſights,or through a channellmade in thi ſaid Senucircle, that part of 
theſhip or armniewhich.is neareſt ynto you. Then your Semicircle remaining yumooue- 
able,noce diligently the partof the Semicirle touched with the hanging live and plumme. 
oftharScmicirdeand after a while making the ſaid line to hangagaine dire&tieyppon the 
ſaide part which was touched with it (ee orow the {aide fightes or 
channell the ſhip orarmie , e whether you can cfpie thorow the ſame ſights or 
cbanncll the part of the ſhip orarnue which was firſt eſpied : for if at your ſecond looking 
you ſhall behold againe through the ſaid ſights or channell the very ſame pare of the ſhip 
or 
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orarmie which you did firſt eſpie you may bolg!y affirmethat the (aid ſhip or armie moo- 
ued not betweene the time of the firſt and ſecond looking. And if your viſuall line paſsing 
through theſaid ſights orchannell ſhall nor at your ſecond looking extendto the ſaid part, 
then ic iscertaine that the ſaid ſhip orarmie doth goe from you. Bur if your aide viſuall 
line paſsing through the ſaid ſights or chatinell ſhall at your ſeconde looking extende 
our the ſaid partof that ſhip orarmie,then you may boldly ſay that the ſaid ſhip or armie 
commeth towards you. | , | 
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BID) DO I SRI D 
Attcr all this you muſt meaſure by the helpe of your Semicircle how farrethe ſaid ſhip 
orarmicis from you,and finding by your meaſure that the ſaid ſhip orarmic is within the 
reach of your pecces,you cvghtto ſhoote out of Culuerings, Sakers, Minions, Fancons, 
and Fauconets , wholeyron ſhot at the ſame ſhip orarmie,and when thearmie ſhall come 


very necre vnto you chaine ſhot,cliueſhor,dice ſhot, baules of wild fire and ſuch other like 


ſpoiling ſhot. | T he 65 Chapter. 


Haw you may make a perfelt fhoote fin adarke night at any marks that may be ſeent in the day time: 
5b/ how a lighted canale may be pa in the night time ſo as no light ſall be ſeene but at your 


| Will $4 pleaſure: In 
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z3 
N the day time mount your peeceto reach the appointed marke, and at that very time 
I place the mouth or concauitie of the peece right vppon the ſaide marke, and then ha. 
uing put thelongeſt leggeof your Sericarcle into the mouth of the {aide peece,note exztt. 
lie what degree ct. Semicircle istouched with the line & plummet hanging vppon 
the aid Semicircle,for that degree being written in your memoriall will thew you alwaies 
how much the ſaid peece lying in that place muſt be mounted to reach the ſaid marke. Af. 
ter this,letfall alince and plummet downe vnto the grounde from the middle partof the 
mouth of the peece,and thruſt a pin ofwood or yron into that point of ground which was 
couched with the plummet laſt mentioned. Likewiſe from the middle part of the breeche 
or taile of the peece,let that line and plummet hang downeagaine vnto the grounde, and 
thruſt another pyn of wood or yron into the ſame very point of grounde which was laſt 
touched with the ſaid plummet. Finally,draw a ſtraight line vppon the ground right ouer 
both thoſe ——_ make each end of this line to reach twoyardes at the leaſt beyonde 
the pynnextvntoir, This line lycth directly vnder the middle parte of the mouth of the 
peece,and alſo ynder the middle part ofthe raile of the peece,and right vppon the marke, 
and is named thereforethe line of diretion. Now when you will ſhoote in a darke night 
with that peeceatthe ſaide marke, charge the peece with his duetic in powder, and with 
a fit pellet, and plummethe middle of the mouth of the ſaid peece,and the middle of the 
taile of the ſaid peece, right yppon theſaid pynnes ſct in the ſaidline of direaion, that you 
may by ſo doing lay the mouth of the peece right vppon the appointed marke . Then the 
longeſt legge of your ſaide Semicircle being put into the mouth of the peece. koyne the 
peece vp and downe tillthelineand plummet hanging vppon the Semicircle ſhall fall cx- 
aRlic vppon the ſame degree that it tonched before when it was mounted in the day time 
xaſtrike the ſaid marke.Al this being done, you ought to conſider of other things that are 
exprellcd in the firſt chapter of this Appendix,and obſerue the ſame before you do ſhoote, 
for by ſo doing there is no doubr but that the pellet ſhot out of the ſaide peece will ſtrike 
theappointed marke in any night how darkeſo cuer itis. Alſo if thisdodrine be obſcr- 
- uedat as bong when you will ſhoote ata marke, you may without faile ſtrike the ſaide 
marke ſo often as you will with diuers peeces from ſundrie places in any darke night . But 
to theend you may ſceatalltimes before you ſhoote whether or no the line and plummet 
hanging vpponthe Semicircle falleth yppon the degree noted inyour memorial, & whea- 
ther or no the middle part of the mouth of the pecece doth lie right ouer the line of direQi- 
on, I counſe!l you to preparea cloſe boxe of boordes like a lantorne to carrie a lighted 
candle.andto haueadoreinthe ſide ofthe boxe to open when you will ſce with your can- 
die and to ſhut when you will have nolight ſecne, 
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Example. 

A peece of artillery beeing planted in the day time at B and mounted by a Semicircle 3 
degrees, did ſtike D amarkeinthe wall ofaforte,and whenthe ſaid peece was diſchar- 
-gedat theſame marke,the middle part of the mouth of the peece,and the middle part of 
theraile of the peccedid lie diretly ouer B C the woodden or yron pinnes which ſtande 
in the line of direQion, therefore when you will ſhoote in the night time from B to D, 
you muſt mount this peece three degrees,and plumme the middle part of the mouth of 
the peece, andthe middle part of the taile of the peeceright over B C the wodden or 
yron pinnes in theline of dire&tion, and ſo doing you cannot faile in your purpoſe, 


The 6 9 ( hapter. 


| HoW you may tarrie inthe night time 4 lighted Ouninatch ſo as it ſpall not 
| bee ſeene nor bee wet with raine, CESS 
Angat your girdle as you doethe ſheath of your knife a hollow cane of cight ot tenne 
yachesinlength,andlerthe Cane be open ar both endes,then put the lighted ende of 
the gunmatch into the Cane, and as the gunmatch within the Cane hall burne and con- 
ſume, ſo put the lighted end of the ſame gunmatch morefarther or loer into the Cane, 
and by this meanes the lighted end of the gunmatch being within the Canc can not bee 
ſcene inthe night, nor be wet with raine, 


T he 50 Chapter. 


In what diſtance peecgs of «Artillerie ought to be planted for batterie : In what order peeces of artil« 
lery ought to be mounted for batterie: In what ſort peeces of artillery ought to bee diſcharged for 
batterie : and mwhat meaſure a breach with battery owght to be:and in WhAs ART-Apeece made 


hot with many ſpootes ought-to be cooled, 


| T O batter a wall of a Towne or fort.lay your Cannons if you can at the diſtance of $0 
' © 1 pacesfrom the wall which ſhall be beaten downe,and in no wiſe (without conſtraint} 
more farther fromthat wal than 150 paces:for when Cannons doelie 300 or 200 paces 
of from the wall which (hal be battred;they areplanted (as Laigni Colladowtiteth)inan in- 
conuenient difttance& vnmeete place to batter. Alſo lay the mouthes of your Cannons ſo 
as they may ſtrike a foot one aboue an other in the wal ynto & of the heigrh in the faid wal, 
& diſcharging them al together at cone inſtant,conrinue the batrerie,till you hare made a 
breach ſo bigge asatthe leaſt nine men inarancke mayenter'into it. 

After a pecce with manie ſhootes is made very hott changeth his colour, & ſhooteth 
weaklie, and then to ſave it from breaking, you ought ro coole it within with a ſpunge wet 
in cold water,or in two parts of cold water, & one part of vineger, or in lic mingled with 
a little warer:and lay a{ouer the peece, or at the leaſt from the touchhole tothe mouth, 
ſheepes skinnes with long wooll onthe dipped in the faid cold water,orin 2parts of cold 
water, & 1 part of vineger, orinlieandalittle water,whichlie toppeth the powres of the 
' mett4ll in the peece, and cauſcth ir toreſiſt hexre, -- - £ & ad 


et; The 71 Chapter. .. OT 
How a Gurmer may owtſhoote other Gunners in one and the ſame yeece at one and the ſame elenation 


* ' with pellets of one waight o of one kindey With an equall weight bf one & the ſanze kind of gun= 


X 7 Rappe the pellet in linnen or woollen cloth , ſo as itmay goe very ſtiffe and 
VV ek ynto-the gunpowder in the peece, and by ſo'doing you fitall make the 
ſayde pellets ro randge more groutide that) a like pelletwhich is nor 'fo wrapped in clorh 
wilkdoe. -'Likewiſewhen a Gunner ſhall ſhoote with an-other Gunner in one and the | 
fame peece , ati one/and the fame eleuarion _— —— one 

i 


kinde, with an equall' waightof one and the ſanic ind bf gunpowder 


with like aduantage , hee that ſhootcth laſt ſhall out ſhoorehim: which di 


alt 
Spb 
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Þ high ſhoore. 


+ Toamend a 
* toc ſhoote- 


+ Toamendea 
* ſhoote wide 


| righthand, 


[ ſhoore wide 


bet hand, 


R. To xmend an 


© tor thefirſt ſhoore, ſer vpright 
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aide peece by the reaſons alleaged inthe 4 Colloquie of thefirſt booke of V:Tr14. 


glia his Colloquiesandin the ſeuenthColloquicof theſecond booke of N: 7 arrag/:4 his 


Colloquies. Alſo ifa gunner after he hath laded apeece with his due charge in genpow. 
der will make a holewich aſtaffe ofa conuenient length and bigneſſe thorow the very mig. 
deft of the ſame gunpowder, and likewiſe aftcrhe hath duely charged his ſaide peece with 
2 waddes of hay,ſtrawe,toe,or of yntwiſted ropes,and a fit pellet, wil hill the touchhole of 
ſame peece with good gunpowder,and make an other hole with his proyning yron 
orow the ſame touch gunpowder downe vnto the hole which was firſt made in the (aide 
due charge of gun _ within the peece, doubtleflc he ſhall by ſo doing ſhoote more 
ndthan an other Gunner ignorant of this skil can doc inthe ſame peece atone and 
the ſameelcuation with a like pellet,and an equall charge of one and the ſame ſort of gun- 
wder. FD 
The ſiaffe which ſhall make a hols.inthe middeſt of the peece his charge in gunpoy. 
derought for euery Fauconet,Faycon,Minion, Saker, Culnering,French demie Cannon, 
demic Cannon lower than ordinarie, and demie Cannon , to bee in compaſie three or 
foure ynches-or there aboutes, and theſtafte whith ſhall make a hole in the middeſt of 
the peece his charge in gunpowder for cucty ordinarie-demie Cannon demie Cannon of 
the eldeſt ſort, French double Cannon,ordinaric double Cannon, and double Cannon of 
the eldeſt and biggeſt ſortoughtto bein compaſle five ynches or thereabour. 


The 72 Chapter. 


y ' Howyou may amend bighJJoe andwide ſhooter. 


enapellet ſhort at amarke within point blanke hath ſtrooke fomwhat above that 
+», marke,lay your peece for the ſecond ſhoote againſt the ſaid marke in every reſpe& 
auitdid licatthetirittoore,and afterwards raiſe yp the diſpart vppon the mouth of your 
peece, till you ſhall ſee by the yppermoſt part of metrall in the taile of the peece, and the 
pppe af that diſpart,the placewhere the pellet ſtrooke at the firſt ſhoote. This done,im- 
the mouth of that pecce,till the aid yppermoſt part of metrall, and the toppe of the 
diſpart, doe lic ina right line with the marke, andthen giving fire to the pecce, you 
ſhall fee that by this meanes.the peece will ſhoote into the marke. 
, Allowhenapelletſhotat a marke within point blanke doth ſtrike ſomewhat vnder his 
marke,you may amend the ſaid loc ſhoote inthis mancr. Recharge your pecce, and after 
24 haue forthe ſecond ſhoote laid it againſt the marke in cucry reſpe& as you did lay it 
e yppermolt part of mettall in, the taile of the 
peecea waxacandle of ſych a 1 as that you mayſce by the toppe of the (aide candie, 
andthetoppeof the diſpart yppon the mouth of thi petce, the loe place where the pellet 
betore did hut. Then hauing mounted the mouthof your pecce till the toppe of the (aide 
waxc candle,and the of the diſpart ypponthe mouth of your peece, doe licin 2 
right line wath the ſaide marks, giue fire tothe'peece; and ſo you thall ſhoore intothe 
an 1-2 Ny: ET can gab 
But when pellet ſhot at a marke within point blagnke ſhall ſtrike wide yppon your right 
hand,then to amend that wide ſhoote, recharge the peece which ſhot that pellet, and lay- 
nel forthe ſecond ſhoote againſtthe marke asit didlie at thefirſt ſhoote, remouc the le- 
ſight yppon the taile of your peece ſomewhat towards yourlefthand, ſoas the top of 
your nwe leuell ſight and etoppe of your peece his diſpart,may be perceaued to lie ina 
rightline with the place where the peller beforedid firi pL La mnene your peece to 
and fro tillyouſhallſce thatthe top of your nwe leuellſight,, and the toppe of you —_— 
his diſpart doke.ins right linewiththemarke,&for an endofthis worke giuefire th your 


props mink nem akhoge ide will ſhoote his pellet intothe marke. + _-.- 
Toamendea - | JOU ame 


may la ſhoote wide vppon your left hand as you have been taught toatmend 
g yourtight hand, ſaying for the ommltnnaly fhpcas wide won 
Tho 


your efrhand you mult aluaiesremoue the lepe light rppon the aileof your pecc 
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©. The 7; Chapter. 
| To make an engine which will make a great ſpoile and a merneilous laughter. 
Than 2 greatpeece of Artillerie withina brode yron hoope, atid lay a preat number 
Caluersor Muskets in the ſaid hoope rounde about the laid aw. —d ng to ef 
gure nextfolowing,and when need ſhall require charge and diſcharge allthe ſame peeces 


« Thisengine diſcharged our of a ſhip at men in a Gallic, Foyſt,or any other lik 
a3 Grrolawmo Ryſcelli writeth)will make a great ſpoile anda rm ghter ' ! 


— —— 


The 74. Chapter. 


Inſiruftions for all thoſs that are vn:kilfall to handle and v(+ aw 
 Harchibuſe,Caliner, or CMncket. | 
: Fi Very perſon ynskilfull to handle and ve an Harchiboſe,Caliver,or Musker,ooght 
; firſtro learne to handle and carry foldietlike the ſaide peece, and the Flagke, and 
. * touch boxe belonging toir. br, REES o ; 

2 Alſo hee ought to know that his Caliver which ſhall be allowed for miltarie ſervice 
muſt be in length at the leaſt three foote and two ynches, and that the bore of his Caliuer 
mult bee in Diameter 3 of an ynch,and incircumterencetwo ynches and 4 of-an yhiche, 
andthataduechargein gunpowder for his Caliner is 4 of that waight which a fit pellet of 
lead for the ſame Caliuer doth waie , and that ſuch aduecharge in gunpowder waieth one 
ounce & nine graines of awer de poyze waight, and that one pound of ginpowder will make 
for his Caliner 15 ſhootes and 734 of one ſhoote,and that the diameter & circumference 

| ofa fitte pellet forhis Caliner muſt alvyaies be fome- 
what lefle than the Diametera#ad Circuinference 
inthe bore of -his Caliver, and that a fitre peller of 
lead for his Caliuer waycth one ounce Zofan ounce 
two ſcruples, and 12 graines of aver de poize waight, 
And that 1 1 fit pellets of lead 8437 of onefit pellet | 
of lead for his Caliuer doe waic iuſtone pounde of 


\ 


axer de poize waight. - 
$ In likemanerhe ttoknow that his Muſ- 
. ketwhich ſhallbe for militarie ſeruice muſt 


length atthe leaſt foure foote, and tharthe 


and 2} of 


 beoin 


£46 
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ker muſt alwayes bee ſomewhatleſſe than the diameterand circumference inthe bore of 
his Musket,& thata fit pellet of lead for his Musket wayethtwo ounces; of an ounce,one 
dramme & ſixgraines of aver de poize wa;ght,and that ſix fit pellets & 742 of onefit peller 
of lead for his Musket doe waie iuſt one pound of aver de poize waight, : 

4 Alſo he ought to learne how heſhallin a commendable manercharge his peece,and 
how he ſhall afterwardes(when need ſhall require)lay itto his checke. 

5 Hauinglearnedto charge, heought alſo to know how hee ſhould ſhoote inthe ſaide 
peece at randon,and likewife how he ſhould ſhoote in that peece at amarke within the lc, 
uell ofthe ſame peece,and how yppona ſmall ſtay in march or skirmiſh hee ſhould charge 


and diſcharge ſpeedily his pecce. 
6 Alſo be cagke MG yooond before hee hath vrgent cauſe to vic his pecce,whether it bee 


good and meete for his payer orliketo breake. : 
7 Andin a skirmiſh made only for praRiſe or ſport,let him take heed that hee doe not 


his peece with any bullet whereby any perſon may be maymed or pur in hazard of 


his lite or limmes. RR 
8 Alſo for divers reaſons which arc not meete to be expreſled in this booke,let no per- 


ſon at any time vſe to ſhoote out of his peece any pellet of lead after hee hath chawed it in 
his mouth and bitten it with his teeth, | 


The 75 Chapter. 


How to mount a morter peece for to ſhoote out of the ſame fireworks or great ft ones oner walles or other 
high places into cities goWnes,or camps,to burne and beate downe hauſes tents, and lodgings within 
the ſame places. 

T Checatch him which will ſhoote out of a morter peece any fireworke or great ſtone 

] for to hauc it fall right downe theappointed place to know theſe 3*things. The 
tight ofthe ſhot how mach his peece wil ſhoote at the beſt of the randon,8& haw 

fartheplace which he 2 or beate downe is from him. The ſaid three things 

being knowne, he may ealily by this example following learne to doe as he intended. 


DONE 
| IF 
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And when the fireworkeor ſtone will flie at the beſt of theraudon 1000 paces, and the 
ſpace berweene the peeceandthe ſaid place doth containe 600 paces,the ſaid peece muſt 


bemounted at fixe &thirtie degreesand ; part of a degree,bur for the better vnderſtan- 
ding hereof marke well this figuretollowing. 
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In the faid figure there is a Quadrant,and vppon the ſame with a moueable Hipothenuz 
N orIndex a right angled triangle is faſhioned. The baſcof that triangle repreſenting the 
ſpace betweene the peece & the marke ought to bee diuided into ſo many equal partes as 
the ſaid diſtance betweene the peece and the marke doth containe paces, Likewiſe the ſaid 
Hipothenuſa or Index repreſenting the way of the ſhot would be marked with ſo many of 
ſuch like equall partes as may ſhew the humber of paces which the peece wil ſhoote at the 
beſt of the randon tobe numbred from the center downewardes. Now whena fireworke 
oragreatitone isto be ſhot out of a morter peece vntoan appointed place, the gunner 
hauing in areaditefſe ſuch a Quadrant,and knowing how ground his ſaid peece wil 
ſhoote at the beſt of the randon,& alſo what diſtance is betweene the peece & the placeto 
bg Burned or beaten downe, muſt mooue vpwardes or. downewardes the ſaid Hipothe- 
nuſa or Index vntill that part of the Hipothenuſa which is equall to thenumber of paces 
which the peece will ſhoote atthe beſt randon dothtouch the Cathetus or perpendiculer 
linc of the ſaid triangle : And the he muſt notethe degree vpon the Quadratwhich is tou- 
ched with the fiductall line of the ſayde Hipothenuſa or Index , and mount the ſayd mor- 
ter pecce to that degree for to ſhoote the fireworke or the great ſtone to the appoyn« 


ted place. 
Nz2 | , 
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wv e 411 yrow dart which being ſhot ont of any great peece of artillerie,or ont of the in« 
penny me i throne ont of your handes agarnſt any woodden obieft, will burne and cons 


ſure the ſame obiett if it ſpall ſtrike and ſticke in the ſame obrett. 


64 


Ake an yron dart of two foote in length (more or leſle at your pleaſure)with yron 
M winges placedalittle below the vpper end like the feathers ofan arrow or Butſhaft, 
and aboue or ynder the ſaid winges pearcea hole thorow theſtem of the darr. 


Alſo make around pypeof yron plate about foure ynches in length, and in compalle a 
little leſſe than the compaſſe of the concauitic in the peece which thall ſhoote the ſame 
dart, and having pearceda little hole thorow both ſides of this pype put the pype hilled 
full of the mixture following vppon the dart aboue the ſaid winges,or it you wil below the 
ſaid wings,ſoas his hole may lie gjreRly yppon the other hole which was firit madein the 
ſtemme of the dart, becauſe you muſt driue a naile thorow both theſe holes trom one ſide 
of the ſaide pype vnto the other ſide of the ſame pypero faſten it andghe dart rogeather, 
that when the dart ſhalbe ſhot out of apecce of artillerie, the ſaide pe may not flic 
from it, Likewiſe I would haue you to pearce one hole at the vpper c this pype, and 
diuers other holes thorow the (ides of this pype, and to put into the ſide Wes ſhort yron 
pypes like vnto. the Canons of pocket dagees), and to ſet faſt theſe ſhort pypes withinthe 
laid greatpype ſo astheirmouthes way lic alittle without the ſaid holes according to the 
piturenext tollowing,and that their other endes may reſt yppon apart of the dart. For 
theſe ſhort pypes charged with powder and pellet(as dagges oughtto be ) will ſhoote out 
their pellets when the mixture in the ſaid great pype Mall burne about them, and aſtoniſh 
all thoſe that ſhall then be neare vntothem, eſpecially if the dart bee ſhotte from an high 
place downewardes, Moreouer, put vppon the dart neare vnto his pointa bagge wide in 
the middeſt and narrow towards both hisendes according to the piRure next following, 
& with a mixture made of 1 2 parts of Saltpeeter, eight partes of Brimſtone bruſed groſle- 
lie Iike pepper cornes, and foure partes of groſſe gunpowder mingled togeather, fill that 
bagge, andalſo the ſaid great pype of yron as full as you can, binding well togeather both 
the endes of the ſaid bagge ſo fled .and nailing the full bagge vnto the dart with a naile 
driven thorow a hole which for that purpoſe ought to bein the dartaccording to the pic- | 
ture next following,to the ende that the ſaid bagge may not moouefrom his place when 
the dart ſhall be ſhot out of a peece of great Ordinance,or thronewith your hande. Al'o 
you (hall dippe —_ inthe mixture which you learned to make in the nineteenth Chap- 
ter of this Appendix for gunmatthes, and binde the ſame with packthreedewhen itis dric 
rounde about the dart fromthe ſaid yron wings vnto the ſaid bagge, laying the looſe ends 
of the hempe towardes the great pype of yron, or in ſteede of hempe bindea gunmatche 
rounde about the dart betweene the ſaid yron wings and the ſaid bagge, thatthe mixture 
in theſaid great pype of yronbeing a fire may giue fireto the ſaide hempeorgunmatche 
which will carricfire yntothe mixtureinthe bagge. 


And foraſmychas theſe dartes touched with mens handes or wet with raine will waxe 
worſe and marre, therefore core them with canuas and winde packthreede very hard vp- 
pon the ſame canuas and then couer the ſaid canuas all over with paſte made of meale ſod 
in water : and when the ſaid cover of paſte is thorow drie,make a cloſe and hard binding 
net of wiar round about vppon the (aide couer of paſte according to piRure next folloing 


When 


DIMITR 
CLSEPOL > 


When you will ſhoote this dart put into the ſaid holeat the vpper end of the (aide great 
pypea peece of a gunmatch,and —_— the peece out of which this dart hall be ſhot 
with ſo much gunpowder as is his ordinarie charge nor with any tampion or wadde. 


The 77 Chapter. 


To make ballts or pellets of fire which beirg ſhot ont of great ordinance, or throne out of mens hands 
will ſticks faſt and burne the obieft in which they ſpall ſtrike, 


Prorey three ſharpe pointed barres of yrona little leſle intheir lengrhs than the heigth 
of the peece his concauitic in which they (hal lie.This done.,lay 2 otthoſe barres croſle- 
wiſe in their middle parts one vppon an other,binding the contingent partes of the ſame 
crofſe faſt about with an yron wier,Alſolay the middle part of the 3 barre ouerthwart and 
croſſewiſe ypon the middle and contingent parts of the other 2 croſſt barres,rying them 
inlike maner faſt rogeather with an yron wier,ſo as one point at the leaſt of the ſame dou- 
ble and ouertwart crofle may {hicke faſt in euery obſeR hi ſhalbe ſtrooken with the ſame. 
Morcouer winde a gunmatch round about the contingent partes of the the ſaid croſle till 
you haue made yppon the fame around bottome as biggeas an Orrange,&then weauing 
the reſt of the gunmatch in and out yppon the ſaid croſle barres, you ſhall make certaine 
yoid and emprtie roomes like ynto birdes neaſtes, which muſt be filled with a mixrure thar 
ought to be made after this maner. Take of Saltpecter 1 2 parts,of Brimſtone groſly brui- 
ſed like pepper cornes 8 partes,of grofſe gunpowder 4 parrs,& withallthelc things min- 
pled togeather fill the ſaid emptic roomes ſoas your worke may bee arounde body like a 
pellet. Furthermore winde round about ouer the ſaid mixture more of the gunmatch, & 
vppon this gunmatch winde very hard 3 handfull of packthreed in ſuch ſortas ſomemen 
vic to winde threed vppon a bottome, and when you haue ſo done, make another mixture 
after this maner. Take of Brimſtone one part, of Orpiment,one part,of Colophonia pitch 
or Colophonia gum 2 parts,of Ship pitch one part,of Turpentine one part, of the wood 
of a yew tree one part,of Frankenſence x of a part, of Oyle of lynſeed x ot a part, of Oyle of 
ſtone x of a part, of vitriall groſly beaten one part:andin theſe _ mingled togeather, 
and boiled alittle while ina copper veſlel,dip toe or bumbaſe much or ſcarſely according 
as you will haue this pellct to burne furiouſly or flow ly,which toc or bumbaſe mult after- 
wardes be wrapped round about the pellet, & well coue; ed ouer with pitch, remembring 
that the ſharpe points of the ſaid yron barres muſt ſtand twoynces at the leaſt without the 
Aid couer of pytch,and thata hole muſt be madethorow the midſt of the pellet from one 
fideto the other to conraine 2 gunmatch, which lying along in the faide hole ſhall when 


necede requireth makethe (aide ball or pellet to burne. 
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The 78 Chapter. 


How you may make holloe baules of mettall Which being ſhet out of great Ordinance or morter pee- 
ces,or throne with ſlimgs ont of mens hanis among. ſoldiers Staxa'rg or marching in battaile ray, 


will ſadainely breaks in many peeces and dee great hurt. 


' {. TITTY I bd; 0. 

E Very holloe ball of mettall that ſhal be ſhot out of any great peece ofArrillerieor mor. 

ter peece,or that ſhal be throne with mens handesamong ſoldiers in batraile ray,oughr 
to be made of brickle merrall, as of Copper, Larrin, Tynne, or caſt yron and haue a lit. 
ele hole in it, through which the concauitie.of that baule may bec filled with' fine corne 
gunpowder, and in whichafter the ſaid concauitie is filled with gunpowder, ſhort end of 
a gunmatch may be put that ſhall fire the ſayd gunpowder incontinently after the baule 
commesamong themat whomit was ſhotzto the ende that the ſayd baule being vnable 
toabide the violent blaſt of che gunpowder.that is within his concauitie, may thereby 
breake in many peeces, and kill or greeuouſly hurt more men than one whole pellet will 
doc. 

You may alſo fill holloe baules of mettall with that kinde of gunpowder which 1 
hane taught you to make in the thirteenth way and ſixteenth chapterof this Apperdrx,tor 
the aid gunpowder 1s of ſo great force,as that yndoubtedly it wil breake any holloe baule 
of brickle mettall filled with the ſame. 

Some make theſe holloce baules with three partes of braſſe,and one of tynne, in thicke- 
neſſe : of an ynche,and they doe meltthe braſle before they put the Tynne vnto it, and 
when ſuch baules ſhall be yſed tacy fill them halte full of goad corne gunpowder, and to 
fill vpthe reſt of the holloneſle inthis baule, they putin three partes of ſerpentine powder 
mingled with onepart of roſen beaten into powder,8& then hauing put intothe mouthes 
ofthe holes that arcin the baules alittle fine corne gunpowder for to make the reſidue of 
the ſtuffe to fire the ſooner, they ſhoote them out of great Ordinance, or throe them with 
ſlings out of their hands among men in battalle ray,or ouer walles into townes, fortreſſes, 
and camps , to terrific, hurt, and kill all thoſe thatar thetime of their breaking ſhall bee 
neare ynto them. 

Moreoner you may for that purpoſe make a holloe pellet of one pounde of tynne,and 
three poundes of copper : and this pellet being made halte a finger thicke, you muſt 
pearce two holes ſo bigge as a man may thruſtinto them his little finger in both ſides of 
the pellet, one direAly againſt the other, This done, fill the holloe peller full of fine gun- 
powder preſſed downe very hard and put into this pellet thoroe the ſaide holes a holloe 
pype of yron which muſt reach from one of thoſe holes ynto the other, and be faſt riueted 
in the pellet . But before you doe put the pype fo into the pellet, remember topearce 
about the middle part of the pype two or three holes thoroe the ſides of it, and atterthe 
pype is riueted faſt in the pellet, to make this next mixture folloing, 

Take of groſſe gunpowder n—n—_ Saltpeeter ſtamped tweluepartes,of verniſh 
in graines ſixe partes.of Spaniſh pitch ſixe partes, incorporate all theſe thinges togeather, 
andafter both the endes of that yron pype are faſt riucted in the pellet, fill the ſaide pype 
almoſt full of that mixture, 1 ſay almoſt tul becauſe you muſt put fine gunpowder into both 
endes of the ſaid yron pype . Moreover, after you haue ſo done you ſhall firſt annoint the 
outſide of this pellerall ouer with Turpentine, and then hauing roled the pellet in finc 
gunpowder to make it apteto take fire quickly, you ſhall ſhoote the ſame out of a great 
pecce of Artillerie with a traine of gunpowder, which lying alongin the peece from the 
* mouth of it ynto the gunpowder behinde the ſaid peller, muſt firſt bee ſet on a fire atthe 
mourh of the peece. Alſo you may if you will put into the ſaide holloe baule or pellet cer- 
taineſquareor rounde peeces of lead, or divers ſhorte pypes of yron like vnto pocket 
CaSgrs full charged with gunpowder and pelletres, and fill vp the reſt of the concauitic in 
that baule or pellet with fine gunpowder, and hauing annointed it with Turpenrine, m 

role 
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roled it in fine gunpowder, ſhoote it out ofapeece of Artillery with atrayne a8 abouc 
you haue beene taught to doe. 
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T he 79 Chapter. 


How you may make diners ſortes of bales of wildefire which may be ſhotte out of Morter peerer, 
andalſo out of other great peeces of Ordinance: «And how you may make dimers ſortes of baules of 
Wldefire and other firewoorkes which may be throen out of mens hands with ſlinges, cordes , or 0- 

 « ther ſuch hike thinges, mtoa Towne, Forte, Trenche, or (; ampe , or among men ſet im battelray. 


firs brimſtone, oyle of brimſtone, ſtone oyle, Iuniper oyle,Saltpectervery well refi- 

ned, and for cuery parte of theſe thinges take fiue partes of Aſpalto:; Moreover, take 
Gooſegreaſc,or Duckes greaſe, pure Greeke pitch, verniſh, Pigensdunge dried and bea- 
teninto fine powder, and ſo much Aquavire as will couer all the ſame thinges. After you. 
haue put all theſe thinges together into a glaſſeor into an carthen pot (which muſt bee . 
glaſed or nealed)itoppe cloſe themouth of that glafle or potte with waxe , or with the 
clay which we call Lutum ſapientie in Latin, andin Engliſh Lute of wiſdome, and buric the 
ſayde glaſſeor potte in hotte dung for 25 or zo dayes togeather. Then(totheende all 
that mixture may be the better incorporated) ſet the ſayde glaſle or potte yppon a ſofte 
fire,and hauing ſo done,dippe toe orlinnen clothe in the ſayd mixture,and make a round 
baule fitte for your Morter peece, or for an other peece of Ordinance ofthe ſame toe or 
linnen clothe wel dippedand imbrued in the ſayd mixture. | 

2 You may alſo if you will take a ſmall pellet of yron orſtone, and winde about the 
ſame ſo much of that toe or linnenclothe well dipped and imbrued in the ſayd mixture, as 
will ſuffice to make the ſame a fitte ſhotte for your great peece of Ordinance, or Morter 
peece. Butwhen you willthroe the ſayd ball of toe or linnen clothe with your handes, 
you ſhall hang aringe aboutthe ſame,and tie vntothar ringeacord & of ayardein length, 

' which corde you ſhall take in one of your hands, and with the ſame toſle the ball afterit is 
ſet on a fire rounde aboutyou, till you ſhall perceaue by caſting it about that it is rea- 
dic to departe from you, and then with all your ſtrength throe itinto the appoynted 

lace. ; | 

E Alſo Canes, holloe ſtaues, and pottes may bee filled with this mixture, or you may fill 

bagges therewith, and after you haue ſet them on afire,throe them with ſlinges, or ſuch 


like inſtruments whether you will. | 
| N 4 3 4An 
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An other kinde of firewoorke Which may be throne cut of mens handes among enemies ſel jn 
battell ray, andwhich may be ſhette out of great Ordinance and IMorter pecces into Townes, 


{aſtler,( ampes ard Shypes. 


Ake of the verniſh which is occupicd to guilde leather, an hundred twenty partes, of 
quick brimſtone forty cyght parts,of the oyle of rozen or gumme twenty foure parts, 
of Salrpeeter eyghteene parts, of the oyle called Oleum Olbanr twelue parts, of Camphire 
ſixe parts,of very good Aqua vite fourteene parts: Mingle all theſe thipges togeather ina 
ot,or fome other veſſell ſer ouer a ſofte fire, then dip or imbrue toe or linnen clothe in 
that mixture,and keepe the ſame imbrued tocand linnen clothe in potres, to throe after 
itis kindled with a gunpowder match among enemies,ſtanding or marching in batte] ray: 
or make of the ſame imbrued toe and linnen clothe fitre pellets for to be ſhot out of grezr 
Ordinance,and Morter peeccs into Townes,Caſtles, Campes and Shippes: For this kinde 
of firewoorke being well kindled,cannot be quenched whereſocuer ir talles, 


4 An other firewoorke Which may be ſpotte ont of great Ordinance and Atorter peeces, or throne 
out of mens handes, 
=T* Akecof theyerniſh which is occupied to guildeleather 120parts, of the oyle of rozen 
ff foo gumme 12 parts,of the oyle of waxe 12 parts, of the oyle of turpentine ® parts, of 
quick brimſtone 24 parts,of ſalrpeeter 48 parts,of camphire 1 2 parts, of very good 44«4 
vite 24 parts,of greeke pitch beaten into fine powder 36 parts: Mingle all theſe things to- 
eatherin a pot or ſome other veſſel ſet ouer a ſofte fire,then dip and imbruetoe or lin- 
nen clothe in that mixture, and keepe the ſame imbrued toc in pottes,to be throne with 
ſlinges after it is kindled, into any place that you will burne:or make of the imbrucd toe 
andlinnen clothe rounde balles which may be ſhotte out of great Ordinance and Morter 
peecesinto Townes, Fortes,Campes,and Shippes,for this firewoorke being kindled, can 
not be quenched: 


5 An ether fireWoorke which will burne in water and may be ſhotte out of great Ordinance ard 
Morter peeces in holloe balles of mettall, & throne with ſlinges out of mens hands, 


& emp of good gunpowder 72 parts,ofcolophonia 24 parts.of common oyle of Oliues 
18 parts,of brimſtone 1 2 parts,of Naphraor ſtone oyle 1 2 parts: Theſe things being 
well mingied togeather will burne all drie things, and as by adding vntothe ſame mixture ' 
a greater quantitie of gunpowder you may increaſe the {trengrh of this firewoorke, ſo by 
putting vntothat mixture ſomewhat more of Colophonia and brimſtone, you may abate 
the ſtrength ofthe ſame firewoorke. 

After you haue made a mixture of the ſaid things,wrap the ſame in little bags of linnen = 
as wellandas ſtraight bound about as may be, then hauingtied a corde vnto cuery of the | 
ſaid bags, holdefaſt the endes of the cordes in your handes.that by the ſame you may dip | 
and im brue the ſaid bagsin hotepitch,which done, let the ſaid bags imbrued with pitch 
drie: When they aredrie wrap them in linnen clothe as before youdid the ſaid mixture, & 
afterwards dip and imbrue the ſaid wrappers in hote pitch as before you did the bagges, 
through which they ſhall not onely be detended from the moyſture of water,but alſo trom 
breaking aſunder with the force of fire. After this,drie the {aid wrappers in the ſunne, & 
hauing ſo done, pearce alittle hoJequite thoroe the ſaid imbrued wrappers & bags & into 
that hole put fire: After the fire is kindled,and hath burned a while in the (aid hole,throe 
the aforeſaid compoſition into water,and by ſo doing you ſhall ſee the ſaid firewoorke to 
godowne to the bottome of the water,and to riſe vp againetothetop of the water,and to 
flame and burne both on the toppe of thewater, & alſo in the bottome of the water,and 
neuerto be quenched with water, 
>- Some vſe to ſhootethis kinde of firewoorke in holloe balles of mettall out of great Or- 
dinance, and Morter peeces, and for that purpoſe they pur aquantitie of gunpowder in 
toc, and after they hauc imbrued the ſaid toc in the aforeſaide mixture Gunpowder, 

Colo- 
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Colophonia oyle of Oliues,oyle of brimſtone, oyleof tone or na hra,they fill therewith 
hollow balles of metrall, which being alſo ni} on the ada rar ee Gd WE 
and ſhotre out of great Ordinance, or Morter peeces with other gunpowder, will tor a 
while flic burning 1a the ayre,and atthe length breake in many peeces to the ſpoyle and 
deſtruction of all thoſe that ſhall be trooken with any pecce of the ſame ball, 

That this firewoorke may burne the longer and be more ſtronger, ſome put vnto the 
ſayd mixture Swines greaſe, Gooſe greaſe, brimſtone that hath neuer beene on any fire, 
oylc of brimſtone,oyle of naphra, oyle of lintſeede, Saltpeeter oftentimes retincd, eAqua 
vite or burning water,oylec of turpentine, Tuniper oyle,liquide pitch or verniſh,oyle of the 
yolke of egges: and for to thicken and incorporatethoſe liquide thinges,ſawe duſte of a 
Bay tree: And after they hauc well mingled all theſe thinges togeather, and haue put the 
ſamein aglaſlewellſtopped with waxe that no ayre may breathe out, they bury the ſayde 
glaſſc in a doonghill for two or three moneths ſpace,and at cuery tenne dayes ende with- 
1n that time they take that glafſe out of the dunghill, and hauing ſhaken well togeather 
the mixture 1n the ſame, they bury it againe in freſh dung. After the ſayd mixture hath 
beene ſo buried in dung by the ſayd ſpaceof twoorthree monethes, it may be vied for a 
firewoorke, which being a fire with gunpowder, or with a gunpowder match,will burne 
and not be quenched with water till all his ſubſtance ſhalbe conſumed, andyet with dric 
durte,driccarth,dric fande,and with ſuch other drie thinges may be choaked and cleane 

ut out, , 

Ifthis kinde of firewoorke ſhall happen to fall vppon a mans helmet, corſler, target. 
ſworde, or other weapon, it will make the ſame redde hote, and force the man armed 
with the ſame to throc his ſayde armour and weapon away for toſauc him ſelfe from 


burning, 


6. eAn other vnquenchable firewoorke which may be ſhotte ont of great Ordinance aud Morter 


peeces,and may be throne in pottes out of mens handes with ſlinges. 


T' ke of Turpentine twelue poundes, of liquide pitch twelue poundes,of pitch verniſh 
twelue poundes, of Frankenſence twelue poundes, of Camphure twelue poundes, of 
quick brimſtone ſixe poundes , of Saltpecter refined twenty foure poundes, of burning 
water thirtie ſixe poundes, of the oyle of naphra thirtie ſixe poundes, ofcoles made of 
willoe beaten into fine powder three poundes and ; pound, Mingleall theſe thingesto- 
geather,and make thereof with toe or linnenclothe imbrued inthe fameropnd balles, 
which may be ſhotre out of great Ordinanceand Motter peeces, or if you will, 'you may 
throe certayne pottesfilled with the ſayd mixture among enemies, for this kinde of fire» 


woorke is vnquenchable. 


3 Another firewoorke which may be ſhotte out of great Ordinance,or out of Trombes or Trunkes, 
or throne in pattes , and which will ſerne for Pykes, Dartes, Arrowes,or any other kinde of fire- 


noorke and may be kept good for avery long time. 


Akeof fine gunpowder well beaten one parte,of Saltpeeter refined,dry,and well bea- 
Ys one parte,of brimſtone well beaten fiue partes,of ſofte coles well beaten ten parts, 
of verniſh in grayne well beaten two partes, of Spaniſh pitch well beaten two partes, of 
Orpiment well beaten two partes, of Camphire well beaten fixe partes : Allo rake of oyle 
of Lynſcede one parte,of oyle of bayes three parts, of liquide verniſh twopartes,of turpen- 
tine three partes: Meltethe gumme, waxe, and oyles over aſloetire, and when they are 
melted put all the other hinges into them , and ſturrethem well togethertill all the oyle 
is dryed vp . With this mixture you may fill Trombes or Trunkes,and Pottes, and make 
thereof pellettes which may be ſhotte out of great Ordinance,and alſoout of Morter pee- 
ccs. Alſo you may tie this mixture vnto the endes of Pykes, Dartes; and Arrowes, and 
ifyouwill ſprinkle it with Aqua vite,and put it intoa nealed potte well and cloſe ſtopped, 


you may keepe it good ſo long as you will tor ſuch purpoſes, i 
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8 Another kinde of firewoorke Which may be ſhotte out of great Ordinance, 


I-Akcof Saltpeeter refined with water thirrie ſixe parts, of brimſtone fiue parts,of cole 
TT axe parts,of Camphire threeparts, beatecuery materiall thing by itſelte, moyſten 
them with Aqua wire, incorporate them togeather, and make pellcts of the ſame mixture 
and ſhoote the ſame pellets out of great Ordinance. 


g eAnother kinde of firewoorke which may be ſhotte out of great Ordinance. 


Pk take of groſſe gunpowder ſixe partes, of Saltpeeter refined two parts, of brimſtone 
one parte, of ſhip pitch two parts, of gumme of a Pine tree + parte. Beate well all theſe 
things and incorporate them togeather. That done, take of turpentine two parts , of nwe 
waxc x parte,of ſtone oyle one parte,of common oylefoure parts: Melte the Turpentine, 
Gumme, and waxe,and oyles oucra floefire, andthen purting into this liquide mixture 
the compoſition which was ſirſt made,make thereofan other mixture. Then hauing in 2 
readineſſe certain round bags of canuas , fill euery ofthoſe round bags with the ſaid com» 
poſlition.and bindeeuery of thoſe bags or pellets fo filled rounde about with _ wir, 
That done,cotethem(as the Gunners termeis)twiſe all ouer with a mixture of brimitone 
and gumme.and windeyron wier harde yppon cuery cote. Afterthis make fourc holes in 
eaery pellet from one fideto the other, let cuery hole be ſo bigas a mans finger, and put- 
ting into cuery hole an endeofa gunmatch well roled in gunpowder, fill vp the yacant 
roome of cuery hok with good and fine gunpowder. 

When you will charge apcece of Artillerie with one of theſe pellets, putfirſt into the 
ſame peece3 partes of his ordinarie chargein gunpowder : Secondly, make ahole with a 
ſtaffc thoroc themiddeſt of the ſame charge in gunpowder: Thirdly,of purpoſerefrayning 
tothruſte a wadde intothe peece next after the powder, and put the pellet into the peece 
& cloſe vnto the gunpowder,and ſo'as bis ſaid holes may lie direRly againſt the Gunpow- 


der,and then geuing fireto the Gunpowder in thetouchhole of the Peece, you ſhall {ce 
thattke pellette will burne,and beafearetull fire. 


IO eAnother kixde of frrewoorke which muy be ſhotte ont of great Ordinance, or throne with 


oy bands , and will barne in Water , armour, ſtones and exery other thing oppon which it 
3s all fal, 


Ake of Saltpeeter,of cole made of willoe,of Aguavire,of brimſtone, of Greeke pitch or 
;& Sparulh pitch, gumme ofa Pine tree, Shippe pitch, camphire, ſtone oyle, liquide ne 


3 
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niſhand Turpentine , of each one parte. Mingle all theſe thinges topeather, and boy- 
ling this muxture 1n a Kettle ouera floe fire, makethereof apaiſte which muſt not bee 
adetco harde, nortoo fofte . Then havingin areadineſle rounde bagges of linnen 
dothe full ſtuffed with pure groſe gunpowder, and well bounde, coucreuery bagge or 
elletre all ouer with the ſaide paiite, and winde toe vppon cuery couer of pailte to 
cepe faſtethe paiſtevppon the ſaide pellettes . This done, couer againe the (aide bags 
or pellettes all ouer with the faid payſte, and winde toe as you didbefors yppon, cuery 
of thoſe couers . 2nd binde the toe faſt yppon the pellertes with good packthreede, then 
makea. holeu .. ery ofthoſe pelletres, enen tothe gunpowder which is within them,and 
ut into cuery of thoſe holes an ende of a gunmatch well roled in fine gunpowder. 
ow if you will ſhoote any of theſe pellettes our of a peece of Ordinance, you muſt 
charge the Pecce with no more Gunpowder than with halfe of the gunpowder which 
1s requiſite for the ſame Peece when it ſhooteth a pellette of yron, and you muſt throſh 
the hole which is in cuery of theſe Pellettes right againſt the middeſt of the peece his 
charge in gunpowder. 
You may alſo without hurte toyour ſclfe throe with your handes any of theſe pel- 
lettes among yourenemies , if yau will hurle the pellette away from you ſo ſoone as you 
haue kindled the Gunmatch lying within it, for after the Gunpowder within the peller 
/15a fire withthe ſaide Gunmatch, the pellette doth open , and bring an vnquenchable 
fireto theſaide paiſte, which will burne Armour, Stones, and eucry other thing ypon 
which it ſhall fall though the thing be in water. . 


eAn other kinde of FireWoorke which may be ſhotte out of great Peeces of Artil« 


lerie or throne out of mens handes, 


the mouth of the purſe according to the piRure in the margent. And then 
make with a greate bodkin two or three holes ora more numberof holesin that purſe, 
and put into cuery of the ſame holes a woodden pinne. After this role the purſe of- 

tentimes in the mixture following , till you haue well 
couered the ſame with that mixture, as before you 
haue beene taught to couer pellettes with an other 
mixture. 

To make the mixture in whichthe purſe muſt be ſo 
roled, take fiue partes of groſe gunpowder, thice parts 
of Saltpeeter refined, one parte of brimſtone, one parte 
4nd + parte of the gumme ofa Pine trec,; parte of cam- 

hire, 3 parte of Turpentine, x parteof Vitriall not too 
frnall beaten, 2 parte of common ſalte , + parte of oyle 
of ſtone, and of oyleof Linſeede, and one parte of 4- 
4 vite: Mingle all theſe thinges well togeather, and 
paning roled the purſe in this mixture according as 
b haue beene taught before to fole pellettes in an 
other mixture, take away out of the purſe ſo ſooneas themixture which is vpponit is 
dric , all the aide pinnes of wood, becauſe they were put intotheſaide holes for no 0+ 
ther purpoſe than to keepe the aide mixtare out of them, andfill vp all thoſe holes with 
fine gunpowder, which touched with fire will cauſe the purſe to burne, and bea fire that 
cannot be quenched with any other thing than with aſhes,duſte,or dric lande. 


© The$o Chapter. HAT 


Hi | diaers fortes of FireWvoorkes, which being ſpotte in « dark nit bt ox of « Mor- 
ir r= of —_ Ty Artillerie,or japan: .41 36 ap 


place , will gewe ſo great 4 hight as that you may diſcerne by the ſame light whether on 
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\ & Ake 2 rounde purſe of catinaſſe, fill it full of groſe gunpowder, and binde well 
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ax enemies are in or neare vnto that place. 


I Ake certaine round bagges or balles of double falded canuaſle, which being fil. 
M led with the 2 mixtures following may be fitrepellets for morter pecces, andalſo 


for other peecesof Artillerie , Likewiſe make ſome ſuch rounde balles of double folded 
- canuaſſe (1xeynches in widenes orthereaboures, for tobe throne out of mens handes, 
When you doe pailte or glue togeather the ſides of thoſe bagges , leaue a hole 
open in every great ball , ſo bygge as the toppe of your Thombe , and in cuery 
ball of the leſſer ſorte no wyder than that you may put nto it the toppe of one of 
your fingers : This done , take of Salrpceter not much refined fixty partes, of Brim. 
ſtone forty partes , of groſe -rp werery two partes; bruſethe ſaid brimſtone groſlely 
like cornes of pepper,and pound the ſaid groſe gunpowder(if it be corned)into fine pow- 
der,and incorporateall thoſe things togeather . Moreoucr,make an other mixture thus. 
Take of brimitone 48 parres,melte the ſame brimſtone tn an yron potte ouer a quick firc 
ot coles,and puttothatquantitic of melted brimſtone 12 partes of dric & harde gumme 
ofa Pine tree, and 6 parts of Colophoniaor Grecke Pitch ,Or Spaniſh pitch,which muſt in 
like manner be melted by alitde anda little withthe ſaid brimſtone. Then put to the ſaide 
liquide mixture by aliule and alttle, 18 partes of Saltpeeter groſcly beaten, ſtill (turring 
the ſame inthe laide mixture with a ſtaftc orſticke, After this remoue the ſaid potte from 
the fire, and then mingle well with the ſaid mixture 12 partes of groſe gunpowder, When 
you haue ſo done,put into that mixtureby a little and alittle ſo much fawe duſt of a dric 
Pine tree as will (after it hath been therein welfturred witha ſticke)ſoke and drinke vp al 
the ſaide liquide mixture. Then laying this confeRion while 1t is warme vppon arough & 
rugged boord, breake the ſame confection into divers peeces, ſo bigge as walnuttes or - 
cheſtnuttes,and that done let them lie till they are colde,then mingle a conuenient num- 
ber ofthoſe peeces with the mixtpre which you did learne in this Chapter to make firſt, 
and after you have ſo done, fill the ſaide round bagges with that confeRion preſſed downe 
harde,andleaueahole open jn cuiery bagge of rhe greater ſorte that ſhalbe filled in ſuch 
mannerwith the ſaide mixture.ſo bigge as thatyou may put the roppe of your little fin- 
gerintoit. Afterall this,thruſte along woodden pyn thoro cuery ſuch hole a finger deepe 
intothe aide mixture, and coucteuery ſuch ball all over with a double folded paper pai- 
ſed togeather on the ſides . gene Sogcn every ſuch couecrof paper you muſt put an 
other couer of browne paper double folded and paiſted. togeather on the ſides, and when 
you ſhall ſee thar all the ſaide couers are drie, make ouer the laſt couer yppon cuery of 
the aide bailes a{trongnette of yron wire tokeepe the confeRion in cuery ballfaſttogea- 
ther,and then pulling the aide woodden pinnes outof the holes in the faide pellettes, 
thruſteoneendeofa match of fine fingers in length'or thereabouts , well roledin good, 
APY fl AAR Hi the ſaide holesa finger deepe,. and ler the other 
endcof that gunmatch hang outa little yvppon the outfide of the pelletres laſt coner ynder 
thenette. Now whenyou will ſhootetheſe pellets-ſo made, out of a Morter peece,or out 
of any other peece of artillery,take a quantitie of toe, ſtuffe the ſame: toe made like vnto 
alittle pilloe or cusfhin with the peece his dutie in gunpowdet rammed downe ſoftly, and 
lay one of thoſe pellets next ypoht'the ſame cnaſhin,and then making atraine of gunpow- 
der from the faide cusſhin yntothe mouth of the mounted to ſhoote- into the ap» 
II 2160. =o fire to theende ofthetraineat the movtth cfthe peece, and ſhoote di- 
ucrs of thoſe ons diners places of that fielde or plainewhere the thing is which 

The pellets which-for the ſame purpoſe may be throne with ſlinges in mens handes are 
 RuffedineuveryreſpeRwith the ſaide mixtures as you have beene taught to fill the other 
pellertes for _ but you muſt cover the canuaſſe of theſe pellettes all ouer with 
two ſundrie ſmoothE covers of thiriſe folded paper paiſted togeather on the ſides , and 


73 


wdl bounde crofidrife. rounde about with good-packthreede., to this ende that after 


pwn.) we: maywith a fling or corde of two foote and, inlength tped faſte at 


7"hoe any of the Junta pelletten Tyco the appoyueedplaces. 
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An other kinde of Firewoorke which being ſhotte in a darke night out of « Morter peece,or out of 
other peece of Artillerie ,or throne out of mens hands into an appoynted place , will ewe /o - 
light as that you may dr(cerne by the ſame light Whether or no any enemues are in or neare Ah to that 

ops 

. 2 ke of Saltpcerer refined 1 part,of Brimſtone 3 partes,of gumme of a Pinetree one 

parte,of that which in Italian is called Antimono 4 partes, and of coſes made of (oft 

wood i part.Bcatc well all theſe things and incorporatetl.cm rogeather with Linſced oyle 

ſoasthe mixture may belike a ſofte paiſte, Then make of toe and of the ſaide mixture 1. 

lets, 'and ſhoote themour of Morter peeces,or out of other great Peeces , as before 4 

haue beene taught to ſhoote other like pelletres: for this kinde of pellet wil alſo geuea ve- 

ry great light,and diſfouer all things that are neerevntothe place where it doth burne. 


Ar other kind: of firewoorke which being ſhot out of great peecer will gene apreat light, 


2 * ke of turpentine 4 pounds,of ſaltpecter 1 pound,and of coles made of ſofte wood 
4 pounds: (tampe all theſe things togeather,incorporate them with flaxe,and make 

thereof pellets or round alles. For theſe pellers ſhot out of Morter pecces.or out of other 

great peeces of artillery,or throne with mens handsinto a darkeplace after they area fire 

wil geue ſo great alightas that you may ſee by it whether or no any enemy orother perſon 

is there. | 

An other kinde of firewoorke Which being ſhot ont of great peeces will gene a preat light ard ſerneto 

burne the enemies munition. 


4 Take a pellet of yron in diameter 2 fingers ſhorter than the heigrh of the concauitic 

inthe peece which ſhall ſhoote this ball or pellet that is now to bee made, & paiſte 
paper all ouer vppon this yron pellet,and when thepaiſte 1s drie, cut a ſlaſh in the paper, & 
pull away out of the paper thorow that {laſh the ſaid yron pellet. This done,fillthe aide 
round and empty ball of paper with this mixture. Take of groſſe gunpowder 48 parts,of 
ſaltpeeter 1 2 parts,of greeke pitch 12 parts,of coles 6parts,of oyle of Linſcede 12 parts. 
Incorporate al theſe things wel trogeather,and hauing filled the ſaid rounde & empty ball 
of paper with the ſame mixture, cober the ball all ouerwith canuaſſe paiſted yppon it, and 
well bounde rounde about with packthreede, to the ende it may not fall of when the ball 
ſhalbe ſhort out of a peece. Afterthis;thruſte long woodden pinnes or pricks round about 
the ball into the middle parte thercof, and then take of grofle gunpowder ſifted thorow a 
ſercer 24 parts,of turpentine 18 parts,of brimſtone 6 parts,of {altpeeter 6 parts. Moylten 
welaltheſe things with oyle,ſceth them and incorporate them togeather in aliquide mix- 
ture,& imbruc well the ſaid ball in that liquide mixture. Moreouer,when you will ſhoote 
this ball out of a pcece,lct themixtrure vppon the ball be dric,and pulling the fayd wood- 
den pinnes or prickes out of the ball, fill vpalltheir holes with fine gunpowder , After 
this, lade the appointed Peece with adue chargein gunpou'der,6 with the ſaide ball thruſt 
home vnto the powder, But in this aftion putno wadde into the peece after the ball, be- 
cauſe yop muſt make a trayne of gunpowder within the pecce from the ball vnto the 
mouth of the peece,and hauing layde the mouth of the peece _—_ againſt the place at 
which you will ſhoote,diſcharge the peece geuing fire to theende of the ſaid trayneatthe 


mouth of the Peece. 


An other kinde of firewoorke which being ſhotte in a darke night out of Morter peeces,or ont of 0- | | 


ther great peeces of eArtillerie, or throne out of mens bands into any place, will gene ſo great a 
light as that you may ſee by the ſame light whether or no any enemies are in , orneare unto that 
place ardwill burne ſackes of. bumbaſe ackes of wooll,and fach other thing which are ſometimes 
hanged before awall to defend the ſame from the force of battering peeces. 


5 TAke > ounces of Saltpeeter,1 ounce of brimſtone, 2 ounces of camphire,and a lit- 
Tz of mans greaſe or fatte . Mingle all theſethinges togeather,and moyſten them 
welin a kettle ouer a firg with aqua vite,then hauingin areadineſſe divers pellets of wood, 


None, or yron , you ſhall role cuery of thoſe pellettes wellin the ſame Lquide — 
O an 
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drie you ſhall role them well againe inthat mixture: Likewiſe aftet the 
—_— die reg you ſhall role well euery of them the thirde time in thar liquide 
ng ' Moreouer, if theſe pellettes ſhall happen to be drie when you will ſhootethem 
out of any peece of Arrtillery,or when youwill throethem from you with your hands toſce 
who is in adarke place, you mult moyſten them againe with Aqua vite. 

Or you may if you will prepare certaine holloe pellets of Copper plate,white plate, or 
yron plate,and hauing made rounde aboutcuery ofthem foureor ſixe or amore number 
of holes. fil the ſame empry pellets with the aforeſaid mixture,and with ſhippe pitch, leane 
or dric gumme,and quickfiluer mingled with the ſaide mixture, and role them well at 
fundry times in this mixture, as you haue beene taught before to role the otherpellets in 
the other mixture, remembring that with theſe pellets ſhotte out of Morter peeces,or out 
of other great peecesof Artillerie,or throne out of mens hands yppon ſackes of bumbaſle 
orſackes of wooll , or yppon any other thing hanged beforea wall to defende the ſame 
from the force of batrering peeces, you may burne and conſume the ſame ſackes and 0. 


ther things of defence, 


The $1 Chapter. 


To make and vſe halfe baked pottes , and fine ſundrie ſortes of firewoorkes which may be 
put into the ſame potter, and be throne out of mens hands for 


offenſine and defenſine ſernice. 


\ 4 Ake great andſmall earthen pottes which muſt be but halfe baked,and like vnto the 
picture in the margent. The great pottes ought to holde 6or 8 portels, but the lit- 

tle pottes ought not to exceede the meaſure of one pottle. 

Fill euery ofthoſe pottes halfe full with grofle gunpowder 

'# preſſed downe harde, and with one of the five ſcucrall mix» 

tures next following in this Chapter,fill vp the other halfes 
ofthole pottes: This done,coner the mouth of cuery pot with 
=D 6 a pecce of canuaſſe bound hard about the mouth ot the pot, 
JF, ———_—_- and well imbruedin melted brimſtone. Alfo tie round about 

| >= __ the middleofcuerypot apackthreed, and then hang vppon 
== the ſame packthreede round about the potte ſo many Gun- 
matches of afingerin length as youwil,& when you wil throe 

of theſe pottes among your enemies, light the ſame gun- 
matches that they may ſo ſoone as the potte is broken with hisfall yppon the ground, fire 
the mixture inthepotte. Or rather put fire to the mixture at the mouth of the potte,&by 
ſo doing make the ſame to burne before 30u doethroe the potte from you, becauſe it is 2 
better and more ſurer way than the other : I meanethanto fire the ſaid mixture after the 
potis broken with burning gunmatches. Moreouer this is to be noted, thatthe ſmall pots 
doeſerue for to be throne out of one ſhippe into an other in fight ypponthe ſea , and that 
the great pottesareto be yſcd inſeruice vppon the lande for the defence of townes,forres, 
walles,and gates,and to burne ſuch things as the enemies ſhall throe into ditches for to 
fill yp the ame ditches,and alſo to deſtroy enemies intheir trenches and campes. 


1 The firſt mixture with which the aid pottes may be charged. 
[Grofle gunpowder ſifted thorow a ſercer 24 partes. - 


| Saltpeeter ſifred thorow aſercer 23 partes, 
Take of _ ſifted thorow aſercer - 3 partes. 
Verniſh in graine 2 partes. 
| Cole madeof awilloe tree lifted I 8 


Moyſtcnall theſe things with Aqu« vice,and incorporate them togeather. 
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2 Theſecond tnixture which is an excellent mixture to be throne inthoſe halfe baked 


pottes vppon enemies which will offer to ſcale any Forte,or wall. & 
ſuch fam as ſhalbe by cnemiesthrone into ditches for roEl moons good to burne 


Groſſe gunpowder 96 partes. 


Saltpecter 18 partes. 

Brimiſtone 4 partes, 
Liquide verniſh 3 partes. 

Take of & Kone ople 2 partes. 
Greene copereſſe 2 partes. 

| | Arſenick 2 partes. 
3 ARTE Ala ferida | 2 - partes. 


; 1, Whippepitch -- | + 2! partes. 6 
Mingle all theſe things very well rogeather,for the more: better that they are mingjedto- 
geather, the more better wiltthe ſame mixturedoe hiveffer,, | - y 

3 The 3 MUXTUre with which the ſaid pottes may be charged. 7 

| Groſſe gunpowder. «& pounds. 


Grecke pitch 1 pound. 
Verniſh in graines 1. pound. 
Take of YPrindon | 7 pound, 
Saltpceter 1 pound. 
{ Oyleofſtone 1 pound, 


Stampe wel all theſe things together,and make a mixture of the ſame as you hauelearned 
to make the other two mixtures. B SN : 

4 The 4 wixture with which the ſaid pottes may be charged. 

{ Groſſe gunpowder 48 partes. 


| Greeke pitch I 2 partes, 
Take of « Dricorleane gurme 6 partes. 
Brimſtone 6 partes, 
| (Saltpceter 12 partes. 
Stampe wel all theſe things togeather,and make a mixtyreof thefame things, 
5 The mixturewith which the ſaid pottes may be charged. | 
{Groſſe gunpowder 10 pounds. - 
Saltpeeter 3 pounds, 
Take of } Verniſh in graines : pound, 
Spaniſh pitch 1 pound. 


Stampe all theſe things moyſined with Agua vte in amorter,& incorporatethe togethet. 

| .. You may alſoif you will charge the ſaidpottes with ſquare or roundepeeces of yron Note. 
and lcad atter this manner; Melte ina ladle or in ſome other thing a conyenientquantity 

of redde or yellowe waxe,and with the ſame liquide waxe lineand cover theinſideofcuc- 

_ Typorre: this done,ſticke in the waxe round about the inſide of euerypotte ſo many ſimal, 
ſquare,or round peeces of yron andleadas you ſhall'thinke needetull. Then hauing in a 
rcadines for euery potte a holloe trunke or pipe which in compaſk muſt be equal with the ; 
wideneſlc of the pottes mouth, andin length agree with the heigth of the potte within, 
you ſhall pearce 3 or 4 holes in the {idesof euery of rhe ſaid pipes, and fill the ſaide pipes 


full of a mixture thus made. 


Groſſe gunpowder | to pounds, 
Brimſtone ſifted thorow aſercer 2 | pounds, 
Take of _ Verniſhingraines 1 pound. 
Saltpeeterbeatento powder 1 pound. 
and ſifted thorow aſercer 


Moyſtenall theſe things with common water,and mingle them togeather, and after you 


haue put into cuery potre ſo much fine gunpowder as will lie (the ſaid pipes being within 
the pottcs) betweene the qurſides of the ſaid pipes,and the inſides of the pottes, you ſhall 
thruſte into cuery potteone of thoſe pipes filled full of the ſaide mixture,and cover every 


potteall ouer with canyaſſe well bounde about and'imbrued in pitch. Alſo when you will 


O 2 
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thro any ſuch potte among enemies, geue fire'ro the mixture inthe pipe ofthat potte,and 
ſuffer "for aiſle while to burne before you'doe caſt the ſame potte fromyon, Ehich any 
man may doe without harmeto himſelte. h 


The $2 Chapter. 
Te make 5 diners kindes of fireworks which may be put into potter, hollos tawet,enpes or other veſe 
ſels,and throne ont of mens huniles. in defenſine and off enſine ſeraice.' | | 
1G <e | PAL Y- 

Ake grecke pitch,alchitreangquitk brimſtone,tartar,ſarcocolla,niter,ſtone oyle,of c. 

uery of theſe 1 parte, and ofynſlaked lime 2 parts and ſomewhat more : Incorporate 
All theſe things togeather with the oyle of the yolkes of cgges, then putal that mixture in- 
toaglaſſe or into a glaſed cartheryporre,and hauing wel and cloſely ſtopped the mouth of 
the ſaid potte or glaſſe with waxe bury the ſameglaſſe orporttein a diighttor m hote dyng 
forthe ſpace of a moneth. After theende of amoneth rake it out of the-dung , and ſet the 
faid glaſſe or potre wel and clbſclyſtopped vppon a ſofte fire thatthe mixture in the ſame 
may melte,& be liquide, This done, fill withthatlicor holloe ſtanes,canes, pottes, or other 
veſſels made of purpoſe to receaue theſame,and in the middeſt of euery of then put a gun- 
match, or rather a little good corne gunpowder whichwill when necede ſhall require ſet 
them quickly in a fire. ns 


1 


2 eAnother firewcorke Which may be put intopottes and throne oiit of mens hands 
| in offenſe and defenſive ſerxice and may be (otte out of Trunker, 
o7 tied rothe endes of arzawes or dartes,and wilt ſerue 
. "$0 burnegates,carts,c+ all other woodden 


things that ſhalbe arnoynted 
\. with the ſame; 


=P make thisliquttide kinde of firewoorke put into a Cauldron Hogges greaſe, ſtone 
oyle, Oyle of Brimſtone, Saltpeetertwiſe refined , eAquawne, Greeke pitch, Fur- 
pentine, and ſome Serpentine gunpowder. Burfirit the Pitch, Brimſtone, and Salrpeetcr 
ought to be made liquide, and that done, putthe ſaide Hogges greaſe, Turpentine, Oyles 
and Gunpowder into the ſayde licor ſet ouera fire, that you may well incorporate the 
ſayde mixture, by {turring and mirigling the ſame witha ſticke ina potre or other veſſcll 
prepared for thatpurpoſe. After this, couer the ſayde compoſition al oner with good 
Gunpowder, that it may take firequickly when neede ſhall require. After you haue ſo 
done, letit ſettle, that when youwil yſe it you may throit out of your handes with a ſling, 
- _ acorde tied ynto the potte, or witha chaine, ot otherwiſe as you ſhall thinke 
Alſo you may fill certaine little b of linnen with this licor,which being bounde a- 
bout with cordes and made roundelike pellets, may be ſhotre out of yron Trunkes. 
 Moreouer,you may with this liquide compoſitioti anoynte gates of Cittes , woodden 
Bridges, Cartes, Munition, and ſech like thinges which are apte to burne, caficto be pe- 
netrated with fire, andable to maintayne fire. And you may tie ſome of the {aide linnen 
bags about the endes or heades of dartes,or arrowes, and if you will you may fill certaine 


linnen purſes full of the ſayde compoſition , and throe them out of your handes in 
defenſiue and offenfiue ſeruice. | 


3 W; » other firewoorke which may be put into potter and throue out of mens 
bande in deferſine and offenſe ſerwice, f 


Y ———_— purpole to prepare {d thany pots or other veſſels as yon ſhallthinke 
' =» Necedetull,and it 18no matter whether the ſame ports or veſſels be baked orynbaked,ſo 
that the humiditic of their earthie ſubſtance bedriedvp.This done, fill thoſe pots or veſſels 
| more 
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morethan halfe full with Serpentine gunpowder,and mingle with that gunpowder Greek 

pitch & brimſtone wel beate ro powder, in quantitie ſo much as 7 part therof art the leaſt. 
After this, couer the ſaid mixture a finger thick with hogges greaſe ſtrayned, tothe ende 
that the ſaid mixture when it ſhalbe th rone may holde togeather and not fall aſunder.and 
that it may cauſethefire burning ſloely toendure til it ſhall fall among the enemiesart who 
iewas throne. When you haue done all this,make a hole thorow theſaid coucring of hogs 
greacc into the aforeſaid mixtureof gunpowder,pitch,and brimſtone,and having put in- 
tothe ſaid hole a ſhorte peece of a gunmatch,or alittle of good corne gunpowder, fire the 
ſaid gunmatch,or gunpowder,and keepethe potte of that firewoorke in your hand til you 
ſhall perceaue the tire znut tobewel kindled,tor then isthe.timeto caſt it, 


- 4 Another kinde of firewoorke which may be put into pottes and throne out of mens handt in defen= 
ſue and offenſme ſerxice. | | 


_ of Saltpeeter 5 ounces, of groſſe gunpowder 4 ounces, and of gumme 2 ounces; 
Hauing beaten euery of theſe ſimples by it ſelfe groflely, mingle them togeather,and 
incorporate them with oyle of Linſeede: that done.fll a potte with the ſame mixture, and 
ſuffer it for the ſpace of one day to lie {til in the ſame potte.After the end of thar day make 
around hole with a pearcer,or an auger, beginning at the mouth of the porte, thorow the 
ſaid mixture,and alſo thorow the bottome of the {ame potte,and to cloſe vp the lame hole 
againe put into it 2 cane or pipe of ſofre wood,which being open at both endes,and equall 
in bigneſle with the ſaid hole muſtin one halte be filled with groſſegunpowder,and inthe 
other halfe with the ſaid mixture. When all this is perfourmed, coucr the mouth of the 
potte with a pecce of canuaſle bound round about the ſame, and before you doe caſt the 
potte among yourenemies cutte a hole in the canuaſle over the mouth of the potte,& put- 
ting a ſuffycient quantitie of good gunpowder within that hole vppon the ſaid mixture, 
geuefirethereunto. 


5 Another firewoorke Which may be throne out of mens hands in defenſiue and offenſine ſeruice 
' Cannot be quenched with any other thing than with vineger or vrine, 


Tab of quick brimſtone 1 parte, of orpiment 1 parte.of colophonia 2 parts, of ſhippe 
pitch 1 parte,of verniſh in graine 1 parte,of turpentine 1 parte,of that which ſticketh 
like a gumme in the inſide of a butte of wine 2 parts,of that which in Italian 1s called Taſſo 
1 parte,offrankencenſe+ of a parte,of oyle of linſeede; of a parte,and of tone oyle > of 2 
parte. Beate well all theſe things togeather, that done, boyle them alittle in a veſſell of 
Copper,and then put toe or bumbaſle into the ſame confe&tion, and after you have well 
imbrued the ſaid toeor bumbaſſe therein , make thereof pellettes which being a fire will 
not be quenched with any other thing than with vineger or vrine, 


The 83 Chapter. 


 Tomahke 5 ſundrie ſortes of firewoorkes which will kindle with water or 7ayne. 


Ake nwelime made of Flintſtone,calatnite burned to powder,vitrioll groflely beaten 

32 parts,ſaltpeeter oftentimes refined 8 parts,ofcamphireaſmuch as allthe aforeſaid 
things,oyle of quick brimſtone,oyle of turpentine, ſfaltpeeter,ſatre armoniack, in waight ſo 
much as the vitrioll, and ſo much of tartar, bay ſalte,falte of vtine, and aqza viee made of 
ſtrong wine,as will ſuffice to diflolueall the ſame compoſition, which muſt be put into an 
Alcumiſt glaſſenamed in Italian Boccra,ſo well and cloſely ſtopped with waxe, that no ayre 
may breathe out of the ſame, and hauing ſo done, bury the {ameglaſle in hot dung for the 
ſpace of 2or 3 moneths, how beit within that time you muſt remoue the ſaideglaſle,and 
change the dung in which it lyeth buryed at the leaſt euery tennedayes, to the ende 
that the ſaid compoſition may ripe well, and be incorporated, and be like vnto alicorof 
one kinde,the which muſt afterwards be boiled "ppon aſoft fire tilal the oylie, __ 
| ” > : 
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her moyſture that isin it be vapored away,andthat the reſt of it be drie,and 
—_— When you haue in ſuch manner made that mixturedrie, and harde like 
a ſtone,breake the ſaid glafle to take outof it the ſaid drie and ſtonie mixture . That being 
done,grinde the ſaid mixtureto powder,and when you wall vierheſame powder,ſtrowe it 
vppon a place where it (hall take wette with raine or other water, for therewith itwill kin- 
dlc,and burne. But foraſmuch as this kinde of firewoorke may ſomerimes fayle to kindle 
with rayne or water, it will be expedient for you to put fire vnto the ſaid gutpowder,for 


to make it kindle and burne according to your defire. ti; 
2 eAnother firewoorke which wil kindle with rayne or water, 


Ake pellets of vnſlaked lime, quicke brimſtone, ozle of linſeede, or of oyle of Oli nes 
M mingled togeather, and lay the ſame pellets where raine or other water may fall yp- 
pon them, for they being wette with raincorother water will ſuddenly kindle and burne, 


3 Aw other firewoorke whic h will kindle with water or rayne. 


Ake of the thing which in Italian 1s called G/oriatto one pound,of the oyle of the yolks 

of egges one pounde, of oyle of brimſtone one pound,of vnſlaked lime beaten to fine 
powder cightcene poundes: Incorporatetheſe things togeather,and lay a quantity there. . 
of where you will hauc it to burne,for when any raine or other water ſhall tall vppon the 
ſame quantitic of mixture, it wil kindle and burne. 


4 Another firewoorke which will kindle with Water or rayne. 


_— of baulme or of bleſſed oyle 1 pound, of oyle of linſeede 3 pounds,of the oyle of 
the yolkes of cgges 1 pound,of vnſlaked lime 8 pounds. Beate well all theſe thinges 
togeather,and makethereofa confeRion. That done,when neede ſhal require lay the ſame 
conteionin an open place where raine may fall vppon it : or anointe therewith gates, 
woodden bridges, cartes, and ſuch ike things which arcapt to burne,for thething ſo a- 
nointed will burne ſo ſooneas it ſhalbe wette with raine or other water. 


5 Another firewoorke which will kindle and burne withwater and alſo with ſpittle. 


—— of brimſton oyle,ofthe gumme ofthe tree called in Latin Larix,in Engliſh Larch, 
of the rozEthat runneth out ofa Cedar tree,of liquidepitch of cach 14 parts,of ſalt- 
pecter 16 parts,of the falte of that ſweere gurnme which is called in Latin Sal ammoniacum, 
& in Englith Beniemme,or of armoniake ſalte,of vitriol, of lime made of tartar.ofcach one 
parte, of lime made of the lodeftone,of ynſlaked lime made of flintes lying by the ſides of 
riucrs,of cach 5 parts,oftallowe and of duckes greaſe,of cach ſixe parts.Pur all theſe mate- 
riall things togeatherintoa pot, and poure into that pot ſo much Aqua vite as wil drou ne 
and couer all thoſe things. Then bury the ſame pot wel luted in a dunghil of horſedung for 
the ſpace of 3 monethes,and atcuery 4 dayes ende during that time,take the pot out of 
the dunghil.and ſhake wel togeather al the things which arc in the pot,and when you haue 
ſo done, bury the pot againe in an otherplace ofthe ſaid dunghil,and after the end ofthe 
ſaid 3 moneths, ſet the {aid pot ouer a hote fire yntill all the moyſture within the ſame ſhal 
be deane dried vp,& the mixture within the pot ſhalbeas lies or dregs. Then breake the 
pot,and keepe the ſame lies or dregs. which you ſhall finde there: for the powder of the 
ſame lixs or dregs being wet with ſpittle or water wil kindle and burne. | 


 The8$4 Chapter, _© 7 
To make 2 ſwndry ſorts of firewoorkes which will kindle with the heate of the ſunne, burne in water. 
5 Smarts. thinne. and burning licor with which if you wilt anointe in the cani- 
culcrdaies any wood or other thing apt to burn, you ſhal ſee that the heate of the ſun 
with- 
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without any other fre wil make the ſame anointed things to burn. Some fay that Marcus 

YACCHS deuiſed this hreworke to burnethe Romanes Nauie, and it is alſo reported that 
it materiall hre be putinto this kinde of oyntment it will ſodainlie burne, & be vnquench- 
able,cxcept it be choked with dric ſande,or wet with old and long kept vrine,or with ver 
ſtrong vineger. Allo this kinde of fireworke will burne in water, and as the faide CHarcus 
Graccus writeth it may thus be made, Take Camphire, oyle of quicke Brimitone, oyle of 
Turpenrtine,oyle called in Italian Ogtlio Latermo,luniper oyle,Stone oyle.oyle of Lynicedc 
Alchitrean,Colophonia finely beaten,oyle of the yolkes of egges,thip pitch, Cera Zagora, 
Duckes greace ſtrained, Saltpeeter, and twiſe ſo much aqua vite as all the compoiition 
and ſo much of Arſinickeand Tartar as # part of the whole compoſition, and ſome Armo- 
niacke falt,and hauing pur all theſethingsinan Alcumiſt potor glaſſe well topped with 
waxe,burie the ſaid pot or glaſle(that the ſtufte within the ſame may putrritie)in hor doun 
for the ſpace of ewo monethes. Then all the ſaid thinges being ina vefſell called Storta 
which Alcumiſtes doe ve, muſt bee diſtilled with a1ott fire through which within ſrxc or 
eight houres after the ſaid things haue been ouer the fire,there will come a very thinne li- 
cor, into which you muſt put ſo much pigens dung,or oxe dung dried in an oven, bea- 
ten into verie fine powder,and ſearced,as will inake of it a ſubſtance like ſope, or rather a 
moreliquide thing, 

Thisliquide mixture maythus bee vſed. Anoynrtthe thing which is to be burned with 
that liquide mixture,and (as 1t 1s ſaid)the heate of the Sunne in the Caniculer daies will ſet 
theſamein a fire, ſoas1twill not onely burne the annointed thing, butalſo cuery other 
thing apt to take fire which 15 neare vnto 1t. Galen doth report thatin CAH/i which is 2 
part of «A/a, the dung of a Pigen fell vppon a partof a woodden windoe painted with 
roſen, and that after the ſaide dung was drie.it did kindle with the heat of the Sunne, and 
burne not only the ſaid windoe, bur alſothe whole houſe where that windoe was, by rea- 
ſon that the dung of Pigens being drie,is apt and hath power to kindle fire, 


2 eAnother fire worke which will kindle with the heate of the Sumie, and bin ne inwater , and 
that may be choked with drie ſand or earth, and cannot bee quenchedwith any ether thing 


than with ſtale vrine,or ſtrong vineger. 


e 


7 Ake of the refuſe or dregges of the gumme of the Larix or Larch tree after the diſtillati- 

on of the oyle of the Larix or Larche tree, of the oyle of the Lafix cr Larchetree, of li- 
quide pytch,of Cedar pytch,of Camphire, ofthe limeor clay named Birumen,of the drug 
called Mumia,of nwe wax,of Duckes greace,of Pigens dung, of the oylc of quicke Brim- 
ſtone, of the oyle of Juniper of the oyle of Baycs,of the oyle of Lynſced,of the oyle of hewp- 


ſced,of ſtone oyle,of Philoſophers oyle,of the oyle of the yolkes of egges,of cuery of thele 
things 60 parts, of Saltpeeter 120 partes,of ſalt Armoniacke ſcuen parts: a!l theſe things 


being put intoa veſſell of glaſſe,mult be firſt well moiſtened,and covered with burnin : Wa. 


ter,and then buricd in horſe dung for the ſpace of ſixe monethes. But at euery three daies 
end during the faidetime, the ſaideveſſell muſt be taken our of the dung, and (afterthe 
things inthe ſame haue been well ſhaken togeather) it muſt bee buried againe in freſh 
horſe dung. When the ſaid time of 6 monethes ſhall beexpired, put the ſame mixture into 
the Diſtillatorie veſſell which is nameda Seraphine,and draw out the quinteſlence of the 
faid mixture in the Seraphine, the which quinteflence may be thickned with very fine pow- 
derof Oxe or Cowe dung. This done, put the ſaid mixture into pots or other veſſels, and 
when you will vſe the ſame fireworke, I counſel you to ſet it ina fire with a gunpowder 
match, or with good corne gunpowder as you haue before been tanght to giue fire ynto 
other fireworkes,and to throe the ſayd pots with ſlings after they are well kindled,among 


your enemies. | | 
The $5 Chapter. 
To make balles of fire which will burne in water, 


\" IF Elt ina pot over a fire two poundes of cleane Brimſtone, & while it is warme min- 


gle wel therewith one pounde of Saltpeeter,and Eon a pounde of fine 6 = 
4; 
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This done.take the pot from the fire,and putinto the ſaid mixture two poundes of groſſe 
gunpowder :after that beate in 2 morter the ſaid mixture moyſtened with ſtron g and di- 
{tilled vineger,and when you haue ſo done, make thereot rounde balles or pellets : Then 
wrappe cuery of the ame balles or pellets in canuas, binding them rounde about vppon 
their wrappers as hard as may be with packthreed, and imbrue their wrappers ſo bounde 
all over with hot and liquide pytche, and remember after the pytch is coldeand drie, to 
make a hole in euery of the ſaid pellets, and to put a peece of a gunmatch into every hol 
forto firethe pellets when you will haue them burne, 


2 eoAz 27 Ye fireworke which will burne in water and conſume armor ,Wood,and 
exery other thing that it ſhall fall on, 


Ake of Saltpeeter two partes,of Brimſtonetwo parts,of Grecke pitch or Spaniſh pitch 
f; one part,of Aſla fetida x of a part,of Camphire three parts,and a few graines of Barly 
bruſed, wet in «qua vire,and roled in good and fine gun powder. Beat well and fift all theſe 
materials except the Camphire,Aſla tetida,& the graines of Barly, which you ſhall never 
pound well,vnleſſe you doe firſt beatea Nutte or two Almondes in the morter where the 
Aſſa fetida,Camphure,and barlie muſt be pounded. This done beate very well ſo much 
gunpowder as will counterpeaſc in waight all the ſaid materials,& hauing ſifted the ſame 
powder thorow a Secue,mingle itamong the otheraforeſaide materials, and moylten the 
whole mixture with oyle of Lynſced,and with oyle of ſtone : then having ina readineſle 
rounde bagges of canvas, putintotheirbottomes lead, to make the rounde bagges or 
balles ſtand vpright and after fill yp thoſe rounde bagges with the aforeſayd mixture pre(- 
ſee hard downe. Alſo take of Brimitone,Gumme, and of Spaniſh pyth of each one parte, 
melt them togeather over a loc fire,and while this mixture is warme,couer the faid round 
balles all ouer with the ſame, and bynde wellthe ſaid mixturevppon the balles with yron 
or copper wiers. Then wrap or ſoe canuas round about the ſaid balles,and hauing coue- 
red the ſaid wrappers with the mixture laſt named, binde the ſaid mixture vppon them as 
you did before with yron or copper wiers : and after you haue in this maner coueredthe 
ſaid balles thriſe, make thorow the ſide of euery ball, and thorow the middeſt of the ſaide 
 peece of lead which you haue put into cuery ball to make it ſtand vpright a hole ſo bigge 
asa mans finger, and tyofingers deepe within the mixture that was firſt put into the pel- 
let,and then filling vp the ſaid holes with good and fine gunpowder, giue fireto the ſame, 
and when the fire 1s well, kindeled throe the ball from you into water , for it will burne 
armor, wood, andeuery other thing and cannot be quenched with water, 


3 Another fireworkg Which will burne in water and conſume armor g:00d,ard exery 
other thing that it ſhall fall on. 

Ake of groſſe gunpowder one part, of Saltpeeter one part,of Amber one part, of Cam- 

phire + of a part : Beateall theſe thinges into fine powder, fitt them thorow a tine 
Secue or ſcar{cr,and incorporate them togeather: then take more bf gunpowder wel bea- 
ren ſo much as will counterpeaſle in waight all the ſaid materials,and incorporate the ſame 
with the other mixture. ae this mingle ſixc ounces of aqua vite with the ſaid compoſiti- 
on.and alſo incorporatewith the {aide mixture,of oyle petriol foure partes,of ſtone oyle 
three parts,of oyle of Brimſtone,or rather of Iuniper oyle which is better two parres, and 
with this compoſition fill certaine rounde bagges, or balles of canuas as before you'raue 
beentaught tofill other like rounde bagges with other mixtures, Alſo couer and binde 
the rounde bagges filled with this mixture in like maner as you hane been taught to couer 
and bynde other like rounde bagges, and hauing made a hole in euery baggeeuen tothe 
mixture within the bagge, and filled the ſame hole with good and fine gunpowder, giue 
fire vnto the ſame — and after the fire is well kindeled, throe the ball from you 
into water, for it will burne armor, wood, and cuery other thing that it ſhall fallon, and 
can not be quenched with water. 


v 
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LUCAR APPENDIY. Ir 
' . 4 eAwn other fireworke which will burne in water and conſume arimor Wood, 
and exery other thing that it ſhall fall on, 


T Ake of Salrpeeter refined drie, of quicke Brimftone, of tnwepitch, of Camphire, of 
.* quickelime,of thething called in Italian comiranti,of cach one part beaten togeather 
into very fine powder,and ſcarcedthorow a ſearcer.Alſo take of olde perrio! oyle,& oyle of 
commenti,meltthem withnwe waxe ouer a ſoft fre, and white ey are liquide and warme 
burnor fecthing hot; incorporate them and the othier mixture of powder rogeather, and 
of this compolitiqn make pellets or rounde balkes as before you hane bern taught. For 
this ſort of pellets will burnein water,and conſume armor, wood, and every otherthing 
that it ſhall fall on. The Saltpeeter in, this compabitiog. maſt bee ſoddein ſtrong vineger, 
and well dried before you doe beate'it among tic otherthings to powder. 


5 eAnother fireworke which will burne iu water, and conſume armor, wood, and exery other 
2121.7 Thing thatit funl! fall onanican not be quenched but withſtrong vineger: 
> of Saltpeeterrefined drie one part,of Brimſtone one part, of Orpiment one part, 

of ihippyrch one part,of Spaniſh pytch + of a part, ofwerniſhein graine one part,of 
Frankenſence one part, beat: all theſe things1nto very fine powder,and incorporate them 
rogeather : Alſo rake of Turpentine one part,of Sheepes ſuet onepart, of petriol oyle 2 of 
apart,and hauing made the ſame to boyle alirtle'in a pot oner a ſloe fire, pur the other 
mixture into it,and incorporate them togeather 2: then dip fine toe or bumbaſe into the 
ſaid compoſition, and make pellets thereof & when need ſhall require give fire ynto them 
as before you haue beene taught,and thro them vppon enemies which will offer to afſautr 
the fort,towne,or cittic where you are. For theſe pellets will burnein water and conſume 
armor,wood, and eucrie other thing that they ſhall fall onandcan not bequenched bur 
with ſtrong vineger. Sn 


The 86 Chapter. _ 
To make 4 fireworke which will burne ſlones andyron. 


To of Camphire three partes,of ſalt Armoniacke twelue partes, of oyle of Bayes 24 
partes,of vernith 24 partes, of Gumme 36 partes, of liquide yernith twelue partes, 
of Turpentine 24 partes,of Spaniſh pitch 60 partes, of Brimſtong 60 partes,of liquide 
pitch twelue partes,of nwe waxe twelue partes,of Coles made of willoe 144 parts of fine 
gunpowderfor handgunnestwelue partes,and of oyle of Lynſeede 36 partes : incorpo- 
ratcall theſe things togeatherand keepe this confefion to burneſtones and yron. 


T he 87 Chapter. 


To make a fireworke which Was firſt innented by the ſores of eAmrans. 
Ake of liquide picth,of the gumme of luniper,of the oyle andgumme of Turpentine, 
of the bay of cher lime or clay which is called Bitumen,of the oyle of Brimſtone, of 
the oyle of Niter,of the oyle of the yolkes of egges,of the oyle of Bayes, of cucry of theſe 
thinges ſixc partes,of the powder ofa drie Bay tree,of Camphire, ofevery of them well ſo- 
ked in 4q#« vite fourteene partes, put all theſe things togeather into a glaſſenarrowe to» 


wardes the mouth,and well topped about the mouth with waxe : This done, bury the 


- 


ſame glafſe in horſe dung for the ſpace of fixe monethes, and at euery foure dayes ende 
within that time, rake the glafſe out of the ſaid dung,and when you hauewell ſhaken thoſe 
thinges togeatherin the glaſſe, buriethe glaſſe againe in other horſe dung, andafterthe 
ende of the ſaid ſixe monethes diltill all thoſe things in that kinde of veſlell which of ſome 


Alcunultes ts named aScraphine. 


The 
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The-$8 Chapter. 


To make an vnquenchable fireworks which will burne without ary flame. 


ub ofceltoenrn bard nee partes, of Coles made of a firre tree + of one part,and 
with thee hes of egges incorporate them together. This done, role or drawe a cord 
made of fine wooll or bombaſe thoroe the ſaide mixture, and then putting fire yntothe 


{ame cord you ſhall ſce thatit will burne withoutany flameand be ynquenchable. 


© The $9 Chapter. 


Tomake 4 fireworks which [ball burne and doe his deſired effeft at any appointed time. 


#0 


Ake of Qrpiment twelve parts, of pitch one part, of waxe one part, of Saltpecter one 
part,of Cole madeof ſoft wood foure partes : melt or diſlolue all theſe things togea- 
ther in water and aftertheyare ſo diſſolued thruſt a gonmatch of a knowne length into 
the ſaid mixture, and wet it well in the ſame, When you hauc ſo done, and haucalſo dried 
this gunmatch welagaine, kindle one end of that gunmatch with fire,and noting diligent- 
lie by atrue watch or houre glaſſe, how long time it continueth, let it burne for a proote 
till all of it ſhall with the fire: be conſumed. Andlet it be here ſuppoſed that the gunmatch 
which was ſo wet intheſaid mixture was three yardes inlengrth, and that it did continue 
| 1n burning one iuſt quarter of an houre, and that1am appointed to burnea thing with a 
like guamatch at the end of one iuſt houreafter the gunmatch ſhall bee kindeled, nowe 
therefore Igakealike ch of twelue yardes in length which is foure times ſo long 
as yas the gunmatch, bywhich I made the ſaide proofe, becauſe it muſt burne one houre, 
which is 4 times ſo long as the other gunmatch did burne, & I wreath this gunmatch about 
a {tafte,placing one wreath ſomewhat farre from the other , tothe end that the ſayd gun- 
match may burneinno more places thanin one onely placeat one time. For if the ſayde 
wreathes ſhould be ſet nearegogeather, it might be that one wreath woulde ſet an other 
wreathe in afire,and thereby making the gunmatch to doc his effe before the appointed 
time, diſcredite the workman,and fruſtrate his intent. Likewiſe if I ſhould bee appointed 
rofireathing withalikegunmatch atthe iuſtend of two houres after the match thall bee 
kindeled, I muſtrake alike gunmatch of 24 yardes inlength which is eight times ſolong 
as was the gunmatch by which I madethe ſaid proofe, becauſe it muſt burne two houres, 
which 1s c;ght times ſo long asthe other gunmatch did burne,and wreathing as I did be- 
forethis gunmatch abour aſtaffe,1 doe put thatende of the gunmatch whichthall bee laſt 
touched at the end of two houres with hre, in a veſſell of gunpowder, or in a ball of wilde 
fire,thatit may without faile doe thereby his cffe& art the appointed time. Thus noting 
well what I hauc here written, you may fire any ſhip, myne, forte, or any other thing at an 


appointed time. 
The 90 ( hapter. 
Tomake 4 fireworke which may bewſed in militarie ſerice end alſo intriumphes. 


Ake of grofc gunpowder three partes, of Saltpeeter two parts, of Brimſtone one part, 

of vermth in graiges fqure partes, of Romance vitriol ſixe partes, of Spanith pitch ſixe 
partes, of Amber fparepartes, of Orpiment fourepartes, of Arſenike foure partes, of 
om Copereſſe two partes, and of Salt Armoniake two parts: beare well all theſe things 
except the Saltpecter and Brimſtoric which 'muſt not þce much beaten) andincorporate 
them rogeather. Alſo veofliguige rerniſh ſixc parrs,of Petrioloyle fourepartes,of oile 
of Lynſcede foure partenand | 494 vite ſixe partes. Firſt putthe agua vicealone into the 
ſaid mixture,andincorporatethem well togeather : then put the liquide vernith into the 
ſaid compoſition, and incorporate them togeather,and laſt of all put the ſaide oyles into . 
the fzid compoſition, and in like manner incorporate them well togeather , This done, 
you 


LVCAR APPENDIX 8; 
you tnay vic the ſaid compoſition for militarie ſeruice, and alſo for ttiumphes ang # 
will putit into a n:aled pot well and cloſe ſtopped, you may preſeruc it ſo 5m = _ Nl 


for ſuch purpoles, 
The 91 (hapter. 
To make 4 fireworke which may be caſt vp into the ayre,and may be ſhot 


| out of a trunke or trombe. 

Ake of Greeke pytch twelue parts,of quicke Brimſtone two pattes, of Saltpeeter r 
"Thus drie three partes, beate all theſe things,and make a paiſts of them _ aqua T1 
and oyle of Lynſecde, and then of that I make certaine pellets, and when you 
will charge atrombe ortrunke with any of theſe pellets, role them in fine gunpowder,and 
hauing made holes croflewiſe thoro the ſides of the ſame pellets, to the ende that the fire 
may enter into them, fill yp the ſaid holes with fine gunpowder, 


The 92 Chapter, 


To make 4 fireworks which at 4 triumph may be caſt vp into the ayre, 

T2 of Saltpeeter refined drie two partes,of Brimſtone one part and © of aparr,of 11 

quideCamphire one part,of Coles one part and + part : beate all theſe thinges into 
fine powdet and after you haue ſo done take of petriol oyle and of «qv vire of cache an 
equall quantitie, and|incopporate them with the Camphire, and with the ſaide powder, 
andthen make otthat mixture pellets which muſt be dryed in the Sunne : and when you 
will thro any of theſe pellets vp into the ayre,you muſt firſt make a hole into the peller,and 
hauing filled vp the (aid hole with good gunpowder giue fire ynto the ſame gunpowder. 


The 9z Chapter. 


Tomake Rockettes ov Squibbes which being threwe wy into the ayre wil caft foorth flamet of fire® 
and in commmy downe towards the ground will ſhew like ſtarres falling from beanen. 
TO make theſe Rockets you muſt prepate a fourme or model of wood of a cotmeni- 
ent length, and role papervppon the ſame foureor five folde, and tie a packthreede 
very harde about oneend ofthis holloe trunke of paper,leauing all this notwithſtanding a 
ſmall hole in that ende.This holloe trunke of paper oughtto be of ſuch length that itmay 
conueniently hold all the things whici muſt be put into 1t,and you ought to put no more 
waight yppon a Rocket than the juſt poyſe of the ſame Rocket, 
When his trunke of paper ſhall befilled with ſuch things as will flame and giue crackes 


or bloes, put fine gunpowder into the faid trunkefor to kindle the gunmatch,which muſt. 
lic along inthe ſtuffe that willflameand cracke. The ſtuffe which is to be put into the Roc- ( 


ket for to flame and giue crackes is made of twelve partes of Saltpeeter refined,of Citrine 
Brimſtone nine partes,of gunpowder fiuepartes and ; of a part mingledrogeather 


\ 


E: 


/ 


with your hand. The Brimſtone and Saltpceter mult be groſly poided like ynto the cornes - 


of groſſe gunpowder. This done, make of ſom hemp ortoea thing like vnto a tile} of 2 
foote or more in length, and tie 4packthreed about the ſaid taile neare vnto the biggeſt 
end of it:Alſoat that greateſt end of the taile,a holloe place muſt be made like vnto a birds 
neſt,& after you haue put into that neſt one parr and + of a part ofthe ſaid mixture, winde 
the reſt of thattaile rounde about yppon the neſt andall over the aide mixture, make 4 
rounde ball thereof,afd croflewiſe binde packthreed vety hard vppon it tothe ende that 
the aid ball may therewith be made very harde , And finally thruſt a gunmatch well roled 
in good gunpowder cleanethorow the aid ball and inixture to kindlethe ſaide mixture, 


and to make this Rocket for toflame. 
The 


LUCAR APPENDIX. 


The 94. Chapter. 


To make Torches ard cardles which after they are lichted cannot be ex- 
tinguiſhed with any Winde or water. 


-7T- Ake foure cordes ſo bigge a5 a mans fingerof fine wooll or bumbaſe, ſeethethemin 
T Saltpeeter water, and when they are drie againe,role them well in fine gunpowder 
and Brimſtone tempered witha ſufficient quanririe of «qua vite : then take of waxethree 
partes,of gumme of a pine tree two partes,of Camphirez of aparte, of -Turpentihe z of a 
part, and of Grecke ytch orSpanilhpytch one part : melt all rheſe things ofcralott fire, 
and make a paiſte of the ſame mixture, and couer the {aide cordes all over with the {aide 
mixture as chaundelers doc their waxe candles, This done, ſticke and lay the fame foure 
cordes ſo couered yppon a drie firre tree ſtaffe, as waxe candlesare ftuckeandlaidevppon 
like ſtaues commonly called ſtaffe torches, and fillyppe the emprie places vppon the ſtaffe 
which will be betweene the ſaid cordes, with a mixture made of three partes of quicke or 
ynſlaked lime, and of one part of quicke Brimſtone beaten into fine powder, and moyſte. 
ned with alittle of Linſeed oyle : atorch thus made after itis lighted can not be extingui- 
ſhed with any winde or water. But to make a candle for the like purpoſe, takethe weeke of 
a candle,and the powder of quicke Brimſtone, wrappe them vp togeather ina fine pecce 
of lynnen cloth, and with waxe make thereof a candle, for (as Noſtredemns and Weckerns 
have written)a lighted candle ſo made can not bee extinguiſhedwith any winde ſolong as 
any peece of his ſubſtance doth endure. ride of | 

Alſoyou inay make anynextinguiſhable torchezn this maner : Take a long gunmatch, 
and after you haue boyleditin lic made of Saltpeeter,dricit well:then take of Brimftone 
finely beaten 1 part, of gunpowder for great ordinance one part,& of waxe one part: Min- 
gle al theſe things togeather and when you haue melted this mixture ina pan,put ſo much 
of the ſaid gunmatch intoitas will drinke orſoke yp the greateſt part thereof: then taking 
the gunmatch out of the pan, cut it into peeces ſo long as the torch ſhall be, and yntothe 
quantity of mixture remaining in thepan,puta like quantity of the gumrne of apinetree, 
alike quantitic of Brimſtone,andalikequantitic of Turpentine. Which done,meltin that 
panall the ſame things, and after you haue there well mingled them togeather, couer the 
ſaid peeces.of a gunmatch all ouer withrhe ſame, mixture, as waxe chaundelers doe victo 
couer their torck candles: and by ſo doing you ſhall make excellenttorches, which bur- 
ning in aſlame can not be extinguiſhed with winde,raine,or ſnoe, | ' 


The v5 Chapter.” 
Tomake fireworke which will fra and rign a great ligbt i 4 (reſſet. 
$11 4 D{47 94r1 *£6J 
i rams lynnen ragges into oyle of hempſede, andafter dippe themin melte © allowe, 


then putting them into Creſlets giue fire to themg$ you ſhall ſee that they - {lburne 
and giuea greatlight. .. .. | 16,2 [Ln mad 2/1 4 


© The .g6 Chapttr. . ... 
| To kindle fire With the beate of the Sure, 
F you will lay a Chriſtall ſtone vnderthe cirleofthe Sunne;thatis to ſayagaintthe 


3 Sunne,and placea thing that may,be burned neare ynto it, you thall ſce thatthe heate 
ottheSunneillſet thatthingin afiree: |. | |: x WY 


The 
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The 97 Chapter. 


How you may make 4 Trunke or Trombe which will fhoote fireworkes , avd may bee wed in fi 011 Ups 
» the Sca,and m fight vppon the lande : how you may make a ſurions and quicke burning fire- 
worke for the ſaid Trunke:how you may make a floe and ſoft burning fireworke for the ſaid trunke: 
and how you may make aincrs fortes of fireworkes for the ſaid trunks t and how you ought tocharge 
the ſaid trunke with the ſaid furious and quicke barning fireWerkg : and alſo with the ſaide /loe and 
ſoft burning fireworks, 


"Tr make a Trunke take a rounde peece of wood in length two foote, and incompaſle 
equall with the ſmall of a mans legge. Bore arounde holeinthe middeſt of this peece 
of wood ſeuentcene ynches long from one end of tht ſame peece. of wood towardes the 
other end,and makethe ſame hole of ſuch wideneſle that ahenne. cgee may be purtinro it. 
Likewiſe bore a ſmall hole three ynches long at the other ende ofthe fayd peece of wood 
to receaue an ende of a ſtafte of five foote long, which being purin, and there made faſt, 
ought to be holden in your hand when the Trunke ſhall be diſcharged. Now leauitie foure 
ynches ſpace in wood betweene the boftome of this hole and the bottome of the other 
hole into which the mixture for the charge of the Trunke ſhall be put;bind the ſayd peece 
rounde about for more ſecuritie 1n three orfoure places with hoopes of yron, to the end 
it may not breake with the force of his charge. Alſo you muſtprepare cerraine pypes of 
yron in length ſixe ynches, like canons which are madefor pocket dagges,and charging 
them with gunpowderand pellets,binde them ſo faſt with the faid hoopes of yron vppon 
the outſide of the Trunke, that they in their diſcharges may nor flie our of their pla- 
CCS, . c- 

The ſaid pypes of yron ought tabeſet vnder the ſaide hoopes, and vppon the Trunke 
according as they are drawne in the figure next following. Thar is to fay, certaine of the 
ſfayd pypes of yron muſt bee placed vnder eucty hoope rounde about the outſide of the 
Trunke in ſuch order as no one of them may bee perceiued to ſtande directly behinde an 
other,and ſo as the touch hole in euery of the ſayd pypes may lic tuſtly vppon a ſmall hole 
pearced thorow the thickneſſe of the woodabout the concauitie in the Trunke,tothe end 
that the mixture in the trombe ortrunke being a fire may giue firethorow the ſaid holes 
to the gunpowder in cuery of the ſame yron pypes,and cxpell their pellers, 


| {| Milf | 4 \ = WES 


To make a furious andquicke burning fireworke for the ſaid trunke,take twelue partes 
of grofſe gunpowder, three partes of Saltpeeter groſly bruſed like pepper cornes, and 
ſome graines of Salt equal! in biggeneſſe to the ſaide cornes of Saltpeeter : mingle theſe 
things togeather,and moyſten them with qua vite & with alittle of oxe gall:but to make 
2 ſloc and ſoft burning fireworke for the ſaid truhkegtake tenne partes of grofſe gunpow- 


der,fixe partes of Saltpecter groſly bruſed,and foure partes of Brimſtone groſly bruſed, 


and to proouec whether or no theſe things mingled togeather will burne ſo floly ot ſoftly 
as you deſire thatthey ſhoulde doe,lay a ſmall part of the ſame mixture vppon a boord of 
table,and hauing pur fire thereunto marke diligently how the ſame doth burne,and in ſo 
doing remember,that by adding more gunpowder vnto this ſloe burning fireworke you 
ſhall make it to burne more furiouſly,& that by taking away ſome part of the gunpowder 
which is in the ſame fireworke , you ſhall make itto burneina Trunke more loely and 
ſoftly. Now hauing prepared fora trunke two ſuch fireworkes, filt the concauitie ofthe 
Trunke firſt 3 ynches in length with the ſaid furious and raging fireworke, next one 
ynche in length with the ſayde floe burning fireworke , then againe three ynches in 
kngth with the furious fireworke , after that one ynche in length with the floe bur- 

P ting 
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nine fireworke, and proceede in this order till you havefilled the concauitie of the trunke 
ful of that fireworke, Or(if you will)you may before the trunke is full charged u ith Loth 
thoſe fireworkes, put intothe trunke next vnto the laſt courſe of the foe birnwg free 
worke one parte and + part of fine gunpowder, and ſome quantitie of groſle filinges of 
lead, and ſmall peeces of glaſſe wrapped vppe togeather 1na looſe peece of paper like a 
pellet, andthruſt lightly home ynto the gunpowder,ſo as a burning gunmatch lying a 
long by one ſide of thefaid pellet from the mouth of the ſaide concauitic yntothe ſayde 
fine gunpowder, may when neede ſhall require fire the gunpowder, and make the hrc- 
worke in the trunke to flame. | 8 


2 eAnother mixture With which the (ayd trunke may be charged, 
T*Ake of groſſe gunpowder 48 pattes,of Greeke pytch or Spaniſh pytch twelue partes, 
of Camphire ſixe parts,of glafſe beaten into powder foure partes, of vernith in graines 
three partes, of verniſhin powder three partes,ot dricor lcane gumme two partes, of Salt- 
peeter ſixe partes, of Brimſtone two partes, of quickſiluer killed with faſting ſpittle one 
part : beate each of theſe thinges by ir ſclfe, and haning moiſtened them with ag 2:14 
mingle them togeather. 

With this mixture you ought to charge atrunke in this maner : firſt put into the con- 
cauitie of the trunke alittle of groſle ganpowder, nextalittle of the ſaide mixture, thru. 
ting it hometo the gunpowder with a woodden rammer, then a little of bumbaſc or cot- 
ten wooll wet in Iuniper oyle orin agua vite,afterthata little quickeſiluer, and when you 
hauc ſo done put againe into the trunke a little gunpowder vnmixed, ſome of the ſayde 
mixture, and alittle quiekſilver in ſuch meaſure andlike ſort as you did betore, keeping 
ſtill the ſame order till yon Mauc filled the trunke full of the ſaide gunpowder, mixture, 
bumbaſle,and quickſiluer. After all this is done, cover the mouth of the trunke with pa- 
per bounde faſt about the trunke with packthreede,and making alittle hole right againlt 
the mouth of the trunke,thruſt into the ſame a gunmatch, which lying along withinthe 
concauitie of the trunke from the ontſide of the hole in the faid paper cover,vnto the gun- 
=_—_ er that 1s inthe trunke,may whenneede ſhall require,giue fire yntothe ſaid gunpos- 

er, a | 
3 eAnother mixture with which a trunke may be charged. 


T* Ake of Saltpeeter, Brimſtone, oyle of Lynſeede, oyle of the pyne tree, gumme melted, 
Spaniſh pitch, drie gumme,of cache a like portion : and when you haue mingled all 
theſe things togeather,charge your trunke with the ſaid mixture, 


4 An other mix ture with which a trunke may be charged. 

Ake of Brimſtone, Orpiment, Colophoniapytch;or gumme of the hearb Colophonia, 

nwe pytch, Verniſh in graines, Turpentine,mans fat or mans greaſe, Maſticke,Greeke 
pytch, Frankenſence,oyle of Lynſeede,of each one part : beatewell all theſe thinges, and 
then mingle them togeather,and cauſe the ſame mixture to ſeethe a good while in a glaſle. 
That done, dippe bumbaſe or toc into the ſame mixture,and make there as it ſhall pleaſe 
you great or little pellets. My Authour Leonardo {araneco writeth that you may charge the 
aforeſaid trunk with theſe pellets, and that the ſame pellers being once a fire cannor bee 
quenched with any other thing than with vrine, vineger,aſhes,duſt or ſand, 


The 98 Chapter. 


How you may make fonre ſundrie ſortes of Trunkes or Trombes : how you may make foure ſundry 
ſortes of mixtures for the ſaid Trunkes : how you may make balles or pellets for the ſaid trunks: 
and 00w you ought to charge the ſaid Trunkes with the ſaid mixtures and pellets. 


Make 


LVCAR APPTENDIY. 87 


M Akea roundeTrunke of willoe,or of Oliue,or of the wood named in Italian Bedols, 
or of the wood named O12. for making 1t of any other wood which is not a {oite 
and faſt wood, the trunke will not only by breaking put you in danger, but will bec allina 
frevppon 2ſodaine and deſtroy you and your friends about you. 

Make this round Trunkethree foote and : of a foote inlength,and five ynches in thick. 
nefle from outſide to outtide, Andletthe concauitie of this Trunke bee in lenath thirtie 
ynches,and the Diameter of the ſaid concauitie two ynches : alſo makea rounde hole in 
the breech of this Trunke fourec ynches long towards the loer end of the ſaide concauitic 
inthe trunke, and one ynch and + ynche in Diameter or widenefle for to receive and hold 
faſtthe ende of a round ſtaffe which muſt be put into theſame hole wheh you will vſethe 
Trunke. Furthermore, take away the wood rounde about yppon the outſide of the trunke 
ſtxe ynches beneath the mouth of the trunke, in deepneſle ſo much as the backe of a knife 
15 thicke,and in breadth three ynches,and winde or binde very hard a ſtrong corde, or 2 
ſtrong yron wier round about all over and vpponthe rrunke in that & in all bis other like 
holloe places, for ſixe ynches beneath this hollo place you muſt make an other like hol- 
Joeplace: I meane you muſt take away the wood roundeabout vppon the outſide of the 
Trunke in decpnefle ſo much as the backe of a knife is thick, and in breadrh three ynches, 
and binde very hard a ſtrong cord or aſtrong yron wierrounde aboutall ouer and vppon 
that holloe place. Likewiſe you muſt make round about vppon the trunke ſixe ynches be- 
neath this ſecond holloe place, a third hollce place like and equal! in breadth and deepe- 
neſle to the ſaid ſecond kolloe place,and binde very hardea ſtrong corde or aſtrong yron 
wier rounde about all over and vppon this third holloe place, as you did vppon the firſt 
and ſecond holloe places according to the two figures A B and A C next following: for 
A B isatrunke with three ſuch holloe places as before haue been ſpokeh of:and A C is a 
trunke which hath three ſuch holloe places bounde all oner with ſtrong cordes or ſtrong 
wiers and hath a ſtaffe ſet faſt in his loer end, 


C 
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* After you haue framed a Trunkein this ſorte, take of groſſe gunpowder which is yncor- 
ned 72 partes, of Saltpecter beaten likevnto the feed of millet nine partes,of Brimſtone 
beaten and ſifted ſixe partes, of Coles made of the wood of Willoe beaten and ſifted 
foure partes,and of verniſh beaten and ſifted two parts, putall theſethings rogeatherin a 
bole of wood,and ſprinkle little water vppon them that the Coles may not be blone our 
of the bole, and by ſo doing you ſhall make of thoſe things a ſloe mixture to burne inthe 
ſaid trunke. 

Alſo you ſhall prepare balles or pellets for the ſaide trunke in this manner, Make a flatte 
Cake of hempe in greatneſſe ſo much as the paulme of a mans hande, and in thicke- 
neſſe ſo muche as the backe of a knife, werte well this Hemppen Cake in «ua vite, 
and after you haue ſo donewryng the aqua vite out of it . Then hauing in a readineſſe 
2 mixture made of twclue partes of yu gunpowder ſifted, and of three partes of 
Saltpecter ſifted, put a parcell thereof vppon the middeſt of the ſaid cake, and when you 
hauc ſo done, role vppe that Cake likea Ball or Pellet which muſt bee + finger leſle in 
| his Diameter than the heigth of the concauitie in the Trunke , and muſlte bee well 
bounde rounde about with packthreede. Moreouer, thruſt ſnxe Pinnes or prickes of 


Wood into this ball cuen vato the mixture — within the ball, and ler _ - 
3 the 
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theſe prickes or pinnes beof ſuch length that one ende ef euery of them may toucheth 
aid mixture within the ball,and the other ende of cuery of them may be two ynches at the 
leaſt without theball. After all this is done, cote the whole ball with melted Brimſtone, & 
make in this maner a great number of theſe balles which you may keepe till you ſhall have 
cauſe to vie themintrunkes : atwhich time you muſt take out of them the ſaid prickes or 
pinnes.and hill vp their holes with good guppowder which wUll caſily and very quickely ſer 
the (aid ballesin a fire. . | 
When this trunke ſhall bee charged, you muſt hauein a readineſlc groſſe gunpowder 

mingled with filings of yron in this proportion. Vnto one part of the filings of yron put 12 
parts of groſſe gunpowder: and this done, you muſt firſt thruſt ſo much of that mixture 
into the bottome or loeſt ende of the concauitic in the trunke as will fill the ſaide conca. 
uitie three ynchesin length after it hath been rammed downe hard with a ſtaffe. And after 
this you ſhall put one of the aforeſaid balles or pellets into the trunke: andatter the ſame 
pellet ſo much gunpowder as you can take vp and hold with your thombe and foure fin. 

ers,and after thequantitic of gunpowder laſtnamed,ſo much of the ſaid ſloe mixture as 
will fill the concauitie in the trunke three ynches more in length, and then you ſhall pur a- 

aine into the concauitic of thetrunke ſo much of the ſaid gunpowder mingled with the 
filings of yron rammed downe very hard with a ſtafte, as will fill the ſaide concauitic three 
ynches more in length, and after the aide gunpowder and filinges, one other of the (aide 
balles, and after the ſaid ball ſo much gunpowder as you can take vp and hold with your 
thombe and foure fingers, and after this quantitic of gunpowder laſt named, ſo much of 
the \lce mixture as will fill the ſaide concauitic three ynches more in length, and you thall 
proceede to put the ſaid gunpowder mingled with filings of yron, balles, gunpowder vn- 
mingled,and ſloe mixture into thetrunke1n ſuch order as you did betore vntill you haue 
filled the ſaid concauitie full within ynch of his mouth,and in ſo doing you mult put the 
ballesin the ſaide concauitic direaly vynder the ſaide holloe places which arc bounde tor 
more ſafetic all ouer with ſtrong cordes or ſtrong wiers of yron. When you hauc ſo filled 
the concauitie of this trunke within £ ynch of his mouth, bindea lynnen cloth well im- 
brucd or coted with pitch all ouer the mouth of the ſaid concauitie, to ſaue the gnnpow- 
der, balles, and ſloe mixture in the ſaide concauitic from ſparkles of fire, and from moi- 
ſture,and let it remaine there vntill you ſhal be readie to put fire witha gunmatch,or other 
wiſe,vnto thethinges inthe concauitic of thetrunke, for then it muſt be taken away. Alſo 
you muſt put the end of aſtaffe of ſixe foote long into the ſaid round hole of foure ynches 
in length at the breeche of the trunke, and pynne it faſt there that it may not come out - 
agayne. With ſuch trunkes as this 1s,walles may be aflaulted, breaches may bee defended, 
and ſhippes may be boorded. Alſo with ſuch trunks the forctront of an armie may be pre- 
ſerued from the force of horſemen,campes, gates,fortes,and townes, may with the fire iſu- 
ing out of theſe trunkes be burned. 

Thistruonke may alſo be charged inan other ſort without any of the aide pellets : for a 
round box of good yron plate being made like the woodden cover of a round Marmelaid 
box,&-= of _ leſle in his Diameter than is the widenefle of the concauitic in the 
trunke, you ſhall fill the aid yron boxe full of ſquare peeces of yron or lead, and binde pa- 
per ouer the mouth of the boxe that the ſquare peeces which are in the ſaide boxe may 
not fallout. And when you will charge your trunke with this boxe full of ſuch ſquare pec- 
ces of yron or lead,you mult firſt put into the trunke ſo much of vnmingled groſſe gun- 
powderas wil fil the concauitic inthe trunke thre ynches in legthafter ithath been preſſed 
downe very hard : and ſecondly you muſt putinto the trunke after the ſayd grofle gun- 
powder ſo much of fine gunpowder as youcan take vp and holde with your thombe and 
foure fingers : and thirdly you muſt put intothe ſaid tranke the ſaid boxe of yron full of 
{quare pecces of yron orlead with his bottome towardes and next to the ſaide gunpow- 
der. Fourthly you muſt put into the ſayd trunke nextafter the ſaid boxe ſo much of groſle 
gunpowder as will bee enough to carrie fire vntothe fine gunpowderwhich is behinde 
or rnder the bottome of the ſaide boxe* Fiftly you muſt put into the faide trunke ſo 
much of the {loe mixture nexte following as wyll fill the concauitie in the Trunke 
three or foure yaches more in length. Sixtly, you muſt put into the Trunke o _— 

| oO 


_ 
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of grolle gunpowder as you did at thefirſt, and then you muſt proceede inthe aforeſaide 
order to fill vp the concauitic in the the ſaid trunke with gunpowder, & rhe {loe mixture 
next folloing, vntill the aide concauttis ſhall bee full within - ynch of his mouth. Which 
done,binde ouer the mouth of thetrunke alinnen cloth wel imbrued or coted with pitch, 
and let itremainetheretill you will giue fire ynto thethings in thetrunke with a gamatch 
orotherwiſe,tor then it mult be taken away. Alſo remember tothruſt the ſaide yron boxe 
into the trunk ſoas it may lic directly vnder one ofthe ſaid holloe places which are bound 


. all ouerwith ſtrong cordes or ſtong wiers of yron, as you haue been willed before to 


place the (aid pellets, 

The {loc mixture (which as beforelhaue tolde you )muſt be put into the concauitic of 
the trunke when you doe charge the ſame trunke with the ſaide boxe of yron, is made of 
102 partes of groſle gunpowder fitted, of ſixe partes of Saltpeeter fifted grolly, of two 
partes of yerniſh in graine, of two partes of quickeſiuer killed, of two parts of Alla fetida, 
and of three parts of Turpentine mingled togeather. - | 

Vppon this trunke you may alſo if you will putan yron hoope of 3 fingersin breadth, 
and ; finger in thickneſle, and placing ewo ſworde blades very faſt in the ſaid yron hoope 
according to the picture folloing, you may vic the ſaid trunke to offend and defend as you 
would vſc a Pertiſane. 
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Alſo a longtwo handed ſword may beaptlic put into the ſaffe of the ſaid trunke in this 
manner.Saw the ſtafie iuſt in the middeſt from the loer end towards the ypperend.,and ſee 
that the part of the ſtafte which is ſo ſawnedo iuſtlie agree in thickeneſle and length with 
the breadth and length of the ſword blade. This done put the ſword blade into the aide 
ſtaffe ſo ſawneas you would pur the ſame blade into aſcabbord, and with tworings of 
wood made of purpoſe to ſlide vp & downe vppon the ſaid ſtaffe, you may ſhut the ſtaffe {0 
cloſe that the blade ſhall not come out, and open the ſtaffe (when you will) ſo wide , that 
the blade (hall come foorth calilic. 

The bearer of thistrunke ſecing histrunke in afire may ſoone thro itaway, and vſethe 
two handed ſword that was in the ſtaffe ofthe trunke : and therefore he that doth beare 
ſuchatrunke ought to be acurragious, ſkilfull,and anable ſoldier to vie it, 
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How you mav make a Trunke or Trombe after an other faſhion, and a mixtare to charge the ſaxde 
JT rurke : and how? you ought to charge this Trunke with the ſaid mixture. 


90 


FE 


AN Akea Trunke of a plate of yron which oughtto be ſo thicke as the back of a knife, pur 

thereon three hoopes of yron, and ler every of them be one ynch in bredth, nayle the 
ſaid hoopes very faſt vppon the trunke which muſt be two foote in length, and one ynche 
and = ynch in his Diameter or wideneſle:all this being done, take a rounde peece of wood 
inlength one foote,&drine the {aid round peece of wood fixe ynches at the leaſt into one 
end ot the concauitic in the trunke,andthen put a ſtafte intotharend ot the rounde peece 
of wood which is without the ſaid concauitie. The trunke being thus made muſt be char- 
ged,and filled almoſt vp to the mouth with the mixture next tolloing. Butin ſo charging 
this trunke,forget not after his cohcanitie ſhall be filled three ynchesin length, to preile 
well and ramme downe the {aide mixture. After you have ſo filled the concauitie of the 
trunke almoſt vpto the mouth with the ſayd mixture,put intothe mouth of the ſaid con- 
cauitie a ſufficient quantitic of good gunpowder,and binde alynnen cloth imbrucd or co- 
ted with pytch all ouer the mouth of the ſaide concauitic as you haue been willed to doe 
onerthe mouth of the trunke before mentioned. 

The mixture for this trunke is thus made: Take of grofle gunpowder fifred 144 parts, 
of Saltpeter ſifted groſly 24 parts,of Brimſtone ſifted 1 2 parts, of Coles made of the wood 
of Willoe ſifted 18 parts,of Aſla fetida two parts,of greene Copereſle one part,of Arſenick 
one part of. vitriol beaten one part, of the filings of yron ſiited one part ; incorporateall 
theſe things well togeather,and moiiten them with aqua vie. 


- The 99 Chapter. 
To tie 4 fireworke at the wpper end of a ſcaling ladder, 


Frome the vpper part of the ſcaling ladder with plates of yron & in the very top let the 
ladder haue one or two greatand ſtrong hookes of yron-to catch and holde talt what- 
ſocuer thing you ſhall lay it on. Alſo ſet inthefoote of the ladder long yron pykes which 
may be thruſt into the ground to keepe the ladder from ſlyding. All this being done, tic 
ypponthethe ſaid yron plates a canuas bagge filled with ſome one kinde of burning mix- 
ture,binde the ſaid baggeall over with yron wicrs, and couer it all ouer with ſuch paſte as 
doth ſcrueto couer pellets and ballesof wildefire. Then making holes thorow the bag in- 
to the ſaid mixture fil yp the ſaide holes againe with fine and good gunpowder, or with 
gunmatches roled in finc and drie gunpowder, and when you ſhall haue cauſe to vſc any 
ſach ladder, giuefire to the ſaid gunpowderor gunmatches which will cauſethe ſaid mix- 
tureto burnc in ſuch maner,as nocnemie will offer to come neere vnto theladder.. 


A ſcaling ladder which may be folded togeather. 
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Thetoo Chapter. 


1 Tomakethree ſundrie Firewoorkes which will bloe vp walles.comres fortes and (ach 
like thinges, and ſpoyle many en work, efgowres,fortes and ſuc 


PY* a barrel! full of fine gunpowder withina Butte well hooped, let the barrell ſtand faſt 
in the middeſt of the Burre, filling vp the reſt of the roomewithin the Butte with round 


ſhelles,or ſtones, ſo byg as walnurtes,or cgges, andlay about the Burte certaine gunmat- 
ches which may geue hire at an appointed time to the gunpowder in the bottome of the 
barrel] . For it you ſhould geuetireto the gunpowder ifithe top of the barrell,you would 
before you could eſcape, hurte your ſelfe ſo ſoone as yourenemie . Likewiſe if you ſhould 
not lay gunmatches about the Butte togeue fire vnto the gunpowder atan appoynted 
time when you may bein an other place a good diſtance from the ſaid Butte and Barrell, 
you would kill your ſelfe: For this kinde of firewoorke laide in atrench vnder the grond, 
or ynder a wall, forte,or tower, will be ayery offenſiue thing to all thoſe that are neare yn- 
roit when it doth his effeR. | 

Grrolamo Ryſſell: in his bookeentituled Precetti della militia moderna writeth , that at 
the aſſault of Saint Andrewes in Scotlande Anno Domin: 1 542, this kinde of firewoorke did 
kill 3 21 perſons, and mayme morethan 600 perſons. 
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2 efnother Firewoerks whichwill bloe up walles gawertyfortes and ſuch 
like thinges and ſpoyle many ehemies. h 


Ake of good and thicke plates of yron certayne barrels, hoope them well with yron 
M hoopes , vppon their hoopes fixe certaine thicke peeces of yron of an yncheand 
z ofanynch in length with ſharpe poyntes, and with an harde cheeſel hack cuery barrell 
in divers places,but not thoroe, becauſe euery barrel oughtto be made very cloſc,ſoasno 
fire may breathe out of it till the force of fiered gunpowder with which cuery barrell muſt 
be full ituffed ſhall cauſe the ſame barrels to breake in many peeces. Alfo vponthe head 
or one cnde of euery ſuch barrell, fixe well aholloe pipe ot yron, makingit togoe cloſe 
downe foure fingers deepe into the barrell, and toextendethree fingers in heigth avous 


the head of the barrell. This done , fill euery of thoſe barrels with good and fine gun» 


powder,and euery of thoſe yron pipes with ſome one kinde of mixture that will burne ſlo- 


lie: and when youwill vic theſe barrels in time of military ſernice,geuing fire tothe mix- 
eure in their ſayd pipes, thro them away from you ouer the Towne walles, or being in ſea 


ſcruice,out of your ſhippeintoan other ſhippe ” galey among your cnemies.For ſo ſoone 
4 
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2s the fire in the ſaid mixture ſhall come to the gunpowder withinthe barrel, the barrel] 
through the force of gunpowder,and by reaſon of the ſaid hackes , will breakeandflic in 


many Peeces. 
Abo with yron buttes or great barrels of yron filled full of gunpowder, and madelike 

vnto the {aid {mall barrels,you may bloe vp any appointed wall ortower, if you wil lay ſuch 

great barrels filled full of fine gunpowder inthe ground ynder the appointed place. 


3 eAn other Firewoorke which will bloe vp Walles, Towers, Forter, and ſuch like 
thinges , and ſpojle many enemies, 


M Ake of long,thick,{\moothe and well wrought plates of yron, aveſſcll of eyghtorten 
feete in length like vnto the piure following, hoope the ſame veſlell with yron 
hoopes,& alſo make a bottome forthe ſame veſlell of like plates of yron, laying one platc 
a finger breadth vypon the middle parte of an other plate his thickneſſe,and ſet this bor- 
tome faſt in a fitte creaſt made round abour the loer ende of the ſaid veſſell; This done, 
hacke the veſſel] but not thorow,in divers places with a cheeſell, and make a hole in euery 

late about that loerende, and then toſtoppe vp thoſe holes againe thatno fire may 

reathe outof any one of them , drive anyronpinne ouerthwarte into cuery ofthe ſayde 
Holes . Moreouer, make alittle hole in the bottome of the ſaide veſſel! , and put into the 
ſame hole a pype of yron, and after you have ſtuffed the ſaide veſſcll full of dric and fine 
ome, Il the aide pype with a burning mixture, or with a Gunmatch which may 

ring fre ynto the ſaid gunpowder when it ſhall doe his effe& . Now this veſlell being {o 
prepared to bloe yp a wall,tower,or forte,digge a caue vnder the wall.towre,or forte, that 
ſhalbe blone vp, which caue muſt be no biggerthan will receaue the ſaid veſſel, and ſetting 
proppes in the ground vnderthe ſaid wall, tower, orforte, geue firetothe endofa Gun- 
match that ſhall at the ende of halfe an houreor thereabours after you haue done all this 
| wc fire to the gunpowder in the ſaid barrell. For you muſt before that time ( if you will 

ne your Owne eagred diſtance from the ſame place that ſhalbe blone vp with the 
faid gunpowder. 


% 
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The'tor Chapter. 


H.w Fraunceſle George of Sena was the firſt inuemor of CMynes : hoy caves or mynes for the 
ſubuerſion of Fortes, ( aft{cs, and walles of Cities onght to be made : and how gunpowder onght ro ' 
be placedin the oneny of ſweh \ynas, that the ſame gunpowder may ouerthroe avid blee the Forts, 

Caſt ſes, 'and alles of Citizs Which fpall lande arrettly ouer the ſayde onens. 


Oax: lacobus Weckerus, and Vannnccio Birinyurcio,doe reporte in their bookes that Frawn- 


ceſſe George of Senawas thefirlt inuentor of Mynes tor the ſubucrſion of Fortes, Caltles, Senaisa citie | 


and walles of Cities : And the ſaid Weckerns,Biringuccio, and other authors haue written, n _ = ** | 
alc wnicnis Bye 


called Tulcane: ; 


that ſuch mynes ought tobe made in this ſorte following. | 
The mouth and beginning of the myne ought notto be neare vntotheplace thatis a, - diſtant from 


pointed to be blone vp with gunpowder,tothisendethat the men of the {aide place may Roome an ha- 


not perceaue the myne, nor 1fſue out to moleſt the Pioners, nor know where to make T&<d miles. 
countermines to let the fire breathe out,or to cauſe the myne by any manner of meanes to 
be of noefteRt, And tothe intent that the ſaide myne may not ende before it comes to the 
very pointe of ground which |: eth directly ynder the ſaide place that ſhalbe ouerthrone, 
nor extende beyoude the ſame, you muſt meaſure exaRly with your Quadrant or Semi- 
circle the diſtahce betweene the beginning of the myne and the place where it ſhall ende, 
and notecircumſpe&ly by the helpe of a Geographicall plaine Sphere,how the end of the 
myne lieth trom the place of his beginning . This done,drawe a platte of a myne thar 
may vppon paperexpreſſethe true proportion and ſymetrie of the ſame myne which you 
doe now goc about to make, and inſtruc the Pyonerstovndermyne according to the 
ſame platte. | 

If the Ptoners ſhall happen to finde water in the way ofthe myne,you muſt teach them 
to ſinke welles, and to digge gutturs which may carry the water out of the way into the 
ſame welles, and after they haue laide plankes ouer tte aide welles, toproceede in their 
woorke according to your platte. But when the Pioners ſhal not be able by reaſon of othet 
lettes within the ground ( which in many places will happen ) to vndermine according to 
your platte, then your platte muſt be altered in ſuchſorteas the way of the myne vnder 
ground may in breadth,length,and fourme,agree with the ſaid platre, 

While the Pioners doe worke in the way of the myne,cauſe them to bore diuers deepe 
holes in each ſide of the myne with a long augar,and when they haue ſo done, if you will 
lay your care tothe ſaide holes, I meane firit toone hole and after to another , you ſhall 
heare whether the enemies doc dig any countermyne. 

Some men doe thinke that a myne,and alſo a countermyne may with lictle or no noiſe 
atall be thus made . Prepare ſtrongand bigge augars of 8 or g feetein length, bore with 
them diuers holes vnder the ground thorow theearth, and alſo thorow the ſtones which 
ſhall lie in the way of the myne or countermyne : This done, breake downe the earth and 
ſtones about the ſaide holes with croes of yron,and then boring other holes, and breaking 
downe againe the earth and ſtones about the ſame holes as you did before,woorke for- 
wardes,and keepe this orderin your woorke till you haue finiſhed the myne. 
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A myne may be made in faſhion like ynto T VorX Y in the piuresnext following. 
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Alſo the Pyoners ( if the grounde will permitte them ſo to worke ) may digge foorth- 
right from the beginning of the myne towardes thething that is appoynted to be ouer- 
throne, yntill they ſhall come neare vntothe ground which lyeth dire&tly vnder the ſaide 
thing , and of ſome is tamed the Ouen, and place of greateſt effeR : Bur of neceſvitic 
the way of the myne from the ſaide neare place vnto the {aide Quen and place of greatett 
effe&,muſt becrooked & oblique according to BD E C inthe two Figures following. 

After you haue made a myne platteaccording to this doEtrine.or in any other manner, 
you muſt inſtra& the Pyoners to vndermine deepe within harde grounde,and to make 
theway ofthe mynethreefoote in breadth, and fixe foote in heigth,and ro digge the ſayd 
Ouen and place of greateſt effeRt ſixe or ſeuen foote in breadth, and nincor tenne foot in 
heigth,to this ende that the gunpowder laide in that place may make his vent vpwardes, 
and thatthe ayre which is within the ſatde holloe place may ayde the gunpowder to open 
and ouerturns the ground which 1s right ouerit. 

When the ſaide Ouen and place of greateſteffe& ſhall happen to be made in a ſtonic 
grounde where the ſtones areliketo fall, then you muſt inderproppe them with holloe 
pypes of timber filled ful of good gunpowder: and remember alwaies to oblerue a meane 
_ 1n makingthe Onen and place of greateſt efte&, becauſe it ought in no manner of grounde 
to be too bioge or too little. | 
* The myne being finiſhed according to your (aide platte, couer the ground or floorein 
tlcſaide Ovenandplaceof greateſteffe& with boordes, and hauing ſtrocd vppon thoſe 
boordes a ſufficient quantitic of good gunpowder, putſo many barrelles without any _ 
heads or couers, full of good and ſtrong gunpowder vppon the ſame boordes, as will . 
execute the thing appointedto be done, and in ſo doing perſwade your ſelfe that the bet- 
ter and greaterthe quantitic of gunpowder which ſhalbe laide in the ſaide Ouen & place 
of greateſteffe& is, the more greater will betheeffe& of the ſame. Moreouer, for to fire 
the ſaid gunpowder when time ſhall require, lay a gunmatch made of fine bumbaſe cotten 
that hath beene well ſodde in vineger,brimſtone, and ſaltpecter, well roled in gunpowder, 
and well dried inthe Sunne, within aTrunke,Pype,or caſe of boordes : which gunmatch 
and trunke muſt extendeand reache in length from the gunpowder ſtroed vppon the 
boordes in the ſaide Ouen and place of greatelteffeR, vnto the mouth and beginning of 
the myne,andalſo ſomewhat without the ſame, and hauing couered the ſaide gunmatch 


all ouer with atraine of dry gunpowder,cloſe vp the {aid trunke with a coucr of boordes, 
| | {o 
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ſo as ho ſoile or moyſture may come vnto the gunpowder within the fame Trunke . Orif 
you will,you may tie a peece of a gunmatch vnto the endeof a {mall line, and when the 
ſaide ende of a gunmatch ſhalbe afire , drawe the ſame by that line running on a pulley- 
thorow atraine of gunpowder made within a Trunke vnto the barrels of gunpowder 1n 

' the ſaide ouenand place of greateſt effe&. Burt before you doe fire the gunpowder in the 
myne with a gunmatch atter the dodrine laſttaught, orinany other manner, you muſt 
with carth,rootes of trees, blockes of timber,ſtones,and ſuch like things, walle, fortefie, 
and ramme vp the mouth of the ſaide Oven, or rather all that parte of the myne which C 
D and E inthe figure next following doth repreſent,lo as no tire,or aire may breath out 
of the ſaid ouen and place of greateit effe& by any other way than by the ſaideholloe 
Trunke . For inſo much as that parte of the myne which is noted inthis figure next fol- 
lowing with E, lieth not right againſtthe ſaide oven and place of greateſt effeR,and like- 
wiſe tor thatthe place of the myne which D in this figure tollowing doth repreſent , licth 
not right againſt C, and alſofor that the mouth of the myne which B pela in the 
fgure next following,is notright againſtEand D, it iscertaine, when the gunpowder ia 
the {aide ouen and place of greateſt effe& ſhall be ſer in a fire (after the way of the myne 
from Cto D is (o ſtopped vp with earth, rootes of trees, blockes of timber,ſtones,and ſuch 
like thinges) that the ſaide gunpowder will with a great and horrible violence bloe and 0+ 
uerturne alithe ground and buildings ouer the ſame. 
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Thetoz Chapter. 


= FL acaue ought to be made rounde about a (aſtle or Forte that is beſieged, to the intent that they 
hich are in the ſaide caue may heare and perceane at all times whether or no the enemie doth 


woorke to undermyne the ſame ( aſtle or Forte. 


Hen a Caſtle or Forte is beſieged,and the Captaine ef that Caſtle or Forte doth 
vw feare that the enemic will vndermine the ſame place, then the Captaine(to auoid 
the hurte which may come by the ſaide myne ) _ ro commaunde his Souldiersto 
make a deepepitte within their Caſtle or Forte,and from the bottome of theſame to dyg 
2 caue ynder the foundation of the walles of their ſaide Caſtle or Forte, and alſo vnder 
the ditch which enuironeth the ſaide place vntill they ſhall come vnto the outſide of the 
Gaide ditch, and from thence to yndermine on the outſide of the ſaide ditch (as the ground 


will ſuffer them to woorke) rounde aboutthe ſaide Caſtle or Forte. ; 
When the Souldiers haue brought out of the ſaide caueall the earth which was1n the 


ſame, they may forteficthewalles of their Caſtle or Forte with the ſameearth , and [aying | 
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aackes of wooll ſtraightly bounde about with cordes in diuers places of the ſaide caue, 
they ought to put vppon cuery of the ſaide ſackes a latten baſon, and caſt into every of the 
fide baſons ſixe or cight harde peaſon,to this ende that they which are in the ſaide cave 
may heare and perceaue at all times by thoſc peaſon , whether or no the enemic doth 
worke to vndermine the ſame Caſtle or Forte, for at eucry ſtroke that the Pioners ſhall 
ſtrike, the peaſon in the (aide baſons will yndoubredly make an audible jarre, whereot the 
Captainc ought preſently to have warning, that he may in conuenient time with counter- 
' mines, or by ſome other pollicic, make the myne of his enemiesto be of noeffeR. 
Moreouer, to knowe whether or notheenemics doe make any myne againſt you this 
may be done : Sinke divers deepe welles in diuers places towardes the ſuſpected myne, 
and hauing made diuers holes with a long auger in the fides of thoſe welles, cauſc vigilant 
and skilfuil mento watch and harken continually at the aide holes, or in the bottome of 
the ſaide welles, whether or no the enemies doe vaderminetowards you . Bur if this way 
ſhall not like you,take a drummeand ſet one ende of it flatte vppon & very plaine pcece 
of ground ,neare vnto the head of one of the ſaidewelles, andthen vppon the yppercnde 
or head of the drumme lay five or fixe haukes belles,or ſuch bellesas are commonly ſet in 
collars for little dogges, or forwante of ſuch belles a convenientnumber of drie bcanes 
which will make a lounde at cuery ſtroke geuen in the myne with any mattocke or 
pickax?,ifthe enemies doe vndermine within fourty or fifty paces of the faide drumme, 
and that ſound will be by ſo much more audible by how much morenearerto the drime 
the enemies Pioners doe come. Allo you may knowe whether the enemies doe vnder- 
mine towardes you,if you will placea conuenient number of copper orlatten baſons fil. 
led full of cleane water in the bottome of euery of the aforcſaidewelles, and ſet the ſides 
of theſame baſons in the grounde, for when the encmies doe vndermine;the water inthe 
baſons will tremble at _ bloe which ſhalbe geuen in the myne of the enemies with a- 
ny pickaxe or mattocke,and therein this is to be noted,thatthe more lighter the (aide ba- 
ſonsare, the better wiltthey mouec and bewray the ſtrokes of pickaxes and mattocks. 


T he 103 Chapter. 


To make 4 burning ojle of Saltgeeter and Brimſtone mingled togeather 


for FireWoorkes. 


_ of Saltpeeter well refined one parte, of Brimſtone one parte, beate the Saltpee- 
ter by it{elte,and alſo the Brimſtone by it ſelfe into very fine powder : After this in- 
corporate them ina potteof nweearth , putting ſo much ltrong white vineger into the 
porte as will couer the mixture. This done; conerthe potte ſoas no ayre may breathe 
out of it : and when the vineger in the potte ſhalbe conſumed,and the ſaide mixture dry, 


you muſt diſtill thefaide mixture in a Limbecke, and teſerue the burning oyle that will 
come from it for Firewoorkes. SE: 


The 104. Chapter. 
To make ojle of Brimſtone for Firewoorkes. 


| M Hre Brimſtonein a potte ouer a fire, and taking a ſufficientquantitie of the eldeſt 

A redde brickes that may be gotten, beate them into peeces ſo bigge as beanes: 
This done, put into the melted Brimſtoneſo many of thoſe ſmall peeces as willdrinke vp 
all the ſame melted Brimſtone : And after you haue ſo done, diftill them in a Limbecke, 


for that which ſhall come out of the ſaide peeces of brick CO ES 
of Brimſtone which will ſcrue for Frovecdane. Ions, Gay 
The 
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Theres Chapter. 


To make tWo fortes of burning waters for Firewoorkes, 
I Ake the rines or peeles of Lemons or rather of Oranges which are better, pull a. 
£4 wayallthe white skinnes which ſticke faſt on their inſides,and then diſtil the ſaid 
rinesina lumbeck :ſo doing you ſhall draweout of thoſerines aburning water. 


An other berning water which burned vppon a mans hande will 
doe no harme thereuuto, 


2 Tr: of Turpentine,of olle of ſtones,of Sheepes ſuer;of Brimſtone,of vnſlakedLime, 

of Hogges greaſe, of cach an equallquantitie:Beate all theſe things to powder.and 
after you haue well mingled them rogeather,diſtil| the mixture, and keepe the diſtilled 
licor for a burning water, which burned yppon your hande will doeno harme thercun- 
t0,4S Grrolamo Ryſcelli writeth., ; 


The106 (hapter. 


How the clay Which ſome men name Lutum ſapientiz, and ſome men doe call Lute of wildome, 
is made : eArd how the ſaid clay Will ſerue roſtoppe veſſels of glaſſe and Fornaces , and to maks 
thicke mouldes,and many other thinges. | 


He clay which ſome men name Lntwm ſapientie, and ſome men doe call Luteof wil- 

dome, (of which in diuers places of this booke t haue ſpoken) may bee made in this 
maner.Take of good whiteor athie cullor chalk which wy make white pipkins,white pots, 
white diſhes, & other white veſlcls,4 partes,of comon aſhes which haue ſerucd in a buck of 
clothes <= parr, of dric horſedyng or afſedungone part, &alittle quantitie of the powder 
ofa brick ſtone, or a ſmall portion of the filings of yron, beate all theſe things intoavery 
fine powder, then ſifte them thoroea fine ſeeue or ſearcer, and that being done, mingie 
them togeather . After this,lay the ſaide mixture vppon a faire floore, and calt or ſtrowe 
one parte of floxe vppon the ſaide mixture by little and little in as equall portions as you 
can. Alſo ſprinkle ſo much water as ſhalbe needefull vppon the ſaide mixture . Further- 
more, {turre the ſaid moyſte mixture well togeather, firſt with a ſtaffe, 2fterwardes witha 
' ſpade or ſhouel,and make aheapethereof, When the ſaide mixture hath in that ſort byn 
well wrought, lay it vppon a boordeand moyſlen itagaine, and beate itwith a ſpade or 
ſhoucll till you haue beaten it enough, for the longer that you ſhall beateand moylten tt, 


the better itwill be. : 
This kinde of clay is very good to luteor ſtoppe veſlels of glaſſe, and Fornaces ,and to 


make thicke mouldes,and many other things. 
If you will not beſtowall this labor tomake, Lutwm ſapientie, orlute of wiſdome, then 

take onely of the ſaide white chaulke,floxe,horſedung or aſſedung, anda few aſhes. Some 
make thislute of wiſdome without floxe, others make the ſaidelute of wiſdome without 
horſedung or aſſedung, and cuery of them doth therein follow his ownewill: For in ve- 
ry deede you may by diners wayes make lute ofwiſdome, as you may reade in the hirite 
booke and ſixe and twenty Chapter of the nue Tewell of health treating of diftillations. 

But to lute and ſtoppe the mouthes of glaſſes that no ayre may breatheout ofthem, ſi ach 
Jute of wiſdome as is made aftcr the firlt orderis beſt, eſpecially if two partes of vnſlaked 
lime, and ſo many whites of egges as ſhall ſeeme to bee enqugh,, be added thercunto, 
for vnſlaked Lime and the whites of egges wil make it moreſure, andas hardeas glaſſe, 
and by ſach meancs the vente ofayre will bee the leſſe . 'Moreoner, this Lute of wil- 
. . dome mult alwayes be kept in a moyſte place, but ſoas the ſaid Lute bee not kepr too 
moylte nor too drie,for the ſame being drie will waxe harde, andthen it ſerucs to no vſe, 


Q and 


LUCAR APPENDIT. 


g83 
and if you ſhall goe abont to-make it ſofre by caſting water vppon it, the outſide thereof 
will be moyſte and mollified therewith , bur the inſide of the ſame will continue harde, 
whereforc when the lute of wiſdome is very harde, it is beſt for you to letit drie well, and 
afterw2rdes to beate it into fine powder,and then to make thereof againe lute of wiſdome 


in fuch ſorte as before you were taught to doe, * 


The 107 Chapter. 


How you may way with feure ſexerall waightes any quantitie from one pounae waight unto fourtie 
pormdes 1n wag ht: how you may way with fine ſeuerall waightes any quantitie from one pounde 
wato/t Tata an hundred tnenty & one poundes in waig ht : how you may way with 6 ſeuerall Warghrs 
any qanttic from one pound waight vnto three hundred ſixty & foure pounds inwaight: and how 
vppon a Beame called a Stater, you may with a ſmall waight way thinges of very great waight. 


Ow necdefull a thing it is for thoſe that doe delineror receaue Gunpowder & pellets 

by waights,and alſo tor thoſe that doe make Gunpowder,Cartredees, and Firewoorks 
by proportion and waights, to know how they may onely with 4 waights way any quan- 
titie from one pound waight to 40 poundes in watght, and with 5 waights any quantitic 
from 1 pound waightto 1 21 poundes In waight, and with 6 waights any quantice from 
one pound waight vnto 3 6.4 poundes in waight, and how they may way vppen a Beame 
cal:ed a Stater,with a ſmall and light waight, great things of a very heauic waight, 1 neede 
notichearſc becauſe every man will conteſle that itis a pointe of vanity to vſe many things 
when a tewe things wil ſeruc our turne, as this Larin ſentence doth declare : Frſtrafit per 
plura quod fieri poteſt per pauciera. Therefore I aduiſe thoſe that ought to hauc vnder- 
ſtanding inthe ſcience of waights to note well this which followeth. 

Foure ſeucrall waights wil way any quantitie from onepound waight vnto 40 pounds 
in waight, if thefirſt of thoſe foure waightes be of one pounde, the ſeconde of 3 poundes, 
the thirde of 9 poundes, and the fourth of twenty ſeuen poundes in waight. As for ex- 
ample, a quantitie of 6 pounds in waight will be juſtly wayed if you pur the ſaide quantitie 
and the waight of 3 pounds 1n one ſcale, and the waight of 9 pounds in the other Scale. 
Alſo you may way a quantitie of 2 1 pounds in waight , if you will put the ſaide quantitic 
and the waight of 9 poundes in one Scale, and the waight of three pounds,and the waight 
of 27 pounds inthe other Scale, In like manner with fiue waights, that is ro ſay with the 
ſaid waightof i pound, with the ſaid waight of 3 pounds,with the aid waight of g pounds, 
with the ſaid waight of 27 pounds, and with a waight of eighty one pounds, you may way 
any quantitie from one pound waight vnto 121 poundes in waight. Alſo with 6 waights 
I meane with the waightof one pound, with the waight of three poundes,with the waight 
of nine poundes,with the waight of twenty ſcuen poundes,with the waight of cightic one 
poundes, & with a waightof two hundred fourty and three poundes , you may way any 
 quantitie from one pounde vnto 364 poundes in waight, 
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When you doe way any quantitic inan voknowne paire.of ballance, I counſel! you to $7 2dmont- 

way thequantinie hir{t in one ſcale of the ſame ballance, and after inthe other (calc of the > 

ſame ballance : For as a quantitie waycd inatrue payre of Ballances will be of one and 

the ſame waight in both the (cales of that ballance, ſo a quantirie wayed ina falſe payre 

of Ballances will be ot more waightinone ſcalethan inthc other ſcale of falle Ballances. 

And beſides all this, it isnecdetulltor you to know that ſome falſe Ballances are ſo ſb- 

tillye made, that their beames will lie inan equall heigth, and beare the tunges of the 

ſame talſe Ballances vpright betweene their cheekes, when their ſcales doe hang 

emptie. 

But if you will way your thinges with a Stater, makefirſt a playneand ſmoothebeame 
of yron in faſhion like a Pyramis or foure {quare Taper, inlengthone yarde , and in LY _—_ 
thickneſle about = parte of an ynche, and then vppon a ſtrong pinne of yron called the Mk, 
firſt Axeltree ſet onertwharte and very faſt inthe great ende of the Beame , hang a pen« 
dart hooke ot yron, that winding and moouving to all ſides may claſpe and holde taſte 
all the ropes of the ſcale in which the thinges that ſhall be wayed mult lie . Morecouer, 
fixe an other {trong Axeltree of yron 1n the ſayde Beame as a parallclto the firſt, and 
diſtant from the ſame abour ;+parte of the Beameslength. Alſo youmuſt ſetthetung 
of the Statcr' Squirewiſe vppon the beame right over this ſeconde Axeltree, and put 
the checkes of the tung vppon the endes of the ſeconde Axeltree, fo as they may ealilic 
moouc vp and downe vppon the ſame, And it isexpedient that theſe cheekes (houlde 
haue in their vppermolt ende a ringe or hooke by which the Stater may bee alwayes 
hanged vp when necde ſhall require. Next afterthis, you muſt lay inthe ſcale of the 
Stater depending by ropes from the firſt Axeltree, ſo much of knowne waight as be- 
ing reckoned with the waight of the ſcale and the waight of the ropes belonging to 
the Scale, will make both endes of the Beameto lie without any declyning in an cquall 
heigth: Which is perceaucd by the eung of the Stater when it doth ſtande right vp 
berwcene his cheekes. Furthermore, to this waight which hath made both endes 
of the Beame to ſtande preciſely equidiſtant to the Horizon, and is ſuppoſed by me 
to contayne fiftie poundes, you ſhall adde tenne poundes of more wayght, and that 
being done, you ſhall hang a ringed poyze of tenne poundes in waight vppon that 
parte of the Beame which is marked in the Figure following with B F. Now the 
ſayde poyze hanged vppon B F the longer parte of the beame, muſt bee mooued 
to and fro yntill the tung of the Stater ſhall bee perceaued to ſtande very vpright 
beetwcene his cheekes ,to this ende that the parte of the Beame which is then tou- 
ched with the ring of the poyze may bee exactly marked with a ſmall notch or with 
a fine line. When you haue made there ſuch a notch or ſuch a lyne, lay tenne 
poundes of more wayght in the ſcale, and becauſe the tung of the Stater will now 
enclyne towardes A the greater ende of the beame, remooue the ſayde poyze to- 
wardes F, | vntill the tung of the Stater ſtanding vpright betweene his cheekes, ſhall 
| ſhewe agayne equalitie of wayght, and then as before you haue beene taught to 
doe, make an other notch, or drawe an other lyne vppon that part of the beame 
which is touched with the ringe of the poyze . For the ſpace betweene theſe two 
notches or lynes will exa&ly ſhewe a diſtintion and ſeparation of tenne poundes 
in wayght. Vnto which if you adde the firſt wayght which is ſuppoſed to bee 
fiftye , and the ſeconde wayght which was tenne, the totall ſumme of the whole 
'wayght which the ringed poyze docth counterpeyſe in the notch or lyne laſt made, 
amounteth to ſeuenty poundes. | 

Finally you muſt marke vppon the beame the ſpace that 1s betweene the two 
notches or lynes ſo manye tymes as the beame will receaue the ſame . For the 
notch or lyne in each of thoſe ſpaces iS 2 diſtinQion of tenne poundes In wayght, 
ſo that if you will dinide eucty of thoſe equall ſpaces into tenne equall partes, and 
eucry of theſe tenne equall partes, Into ixteene equall partes , the beame will not 
onely ſhewe the places of poundes in wayght, bur alſo the place of cuery ounce that 


Is in cacht of the ſayde poundes. D "_ 
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ongon r of thoſe equall ſpaces doc geueequall increaſe, and looke what proportion the 
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| opounds ( which made both 'endes of the beameto lie inan equall 

) moon nt — | the ſame proportion doth B Fthe longer parte of 
beare toAB the ſhorter parte of the beame : And becauſeB F the longer parte 
of the bezme is twenty times ſo much in length as AB the ſhorter parte of the beame, 
and tbat the ringed poyze wayeth tenne poundes, multiplie 101n 20, and thereof riſeth 
td which adde the ſuppoſed waight of 5o poundes, which did make the beame 
rallell with the Horizon before the ringed poyze was put on vpponthe ſame, 
produd thereof will be 250, wherefors 1 conclude that this Stater with his ſaid 
undes will ſhewe the truewaight of any quanritile that doth nor Way 


abouc 350 poundes. 
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The Type of 4 ſhorce Stater 
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Tomakeand You may alfo way with a longer Stater great Ordinance, laſtes of gunpowder, Tunnes 


Gra, 


of pellettes, Ankers, Belles, Pillers, and ſuch like heauic quantities if you will frame this 
JongerStarer according to theſe preceptes following, which differ little from the former 
Tules that doe teach you to make theleſler Stater. For having prepared a ſtrong beame 
'of woot like vnto a ſhippe maſte rwelue yardesin length, fixe the firſt Axeltree of yr« * 
onerthwarte, and very faſtin the greater ende of the Beame, andplace the ſeconde xc 

tree of yron very faſt inthe Beame as a parallel to the firſt Axeltree, and diſtant one yarde 
fromthe ſame , Likewiſe drive a ſtrong pinne of yron ouerthwarte in the ſmaller ende 
ofthe Became , andafteryou haueſer thetung of the Stater ſquirewiſe yppon this beame, 
right ouer the ſeconde'Axeltree, hange vp the Beame in a reaſonable heigrh by both 
endes ofthe ſeconde Axeltree yppon two ſtrong peeces of timber ſanding vpright and 
faſt m the grounde; according to the Pi&ure Miloving, ſoas the Beame hanging in 


- that ſorte'may cafifie mooue vp and downe betweene them. Moreover , hang the 
ſcale of this Stater vppon the firſt Axeltree at the greater ende of this Beame, putting 
into 
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into the ſame ſo much of knowen waight as being reconed with thewaiohr 

and ropes belongingto the ſcale, will make both ora of the beame to lic rhe nate 
declining inan cquallheigth. All which waight ſhall here be ſuppoſed to be 460 poundes; 
and for adiſtin&ion ſhalbe named the firſt waight, Now a long Stater being thus made, 
take away the ſealefrom the tirſt axeltree, and hang it yppon the ſaide pinne of yron at 
the ſmaller ende of this beame, and then the quantitie which ſhall be wayed being faſtty- 
ed with ropes and hanged vppon the ſame firit axeltree where the fide (cale did hang be- 
fore, you thall pur into the ſame ſcale hanging now at the ſmaller ende ofthis beame, {6 
many knowne waights as will liftethequantitie whichisro be wayed from the grounde 
and makethetung ofthe Stater to ſtande very vpright betweene his cheekes.- For 25 BC 
the longer parte of the beame beingeleuen yardes in length, iscleuentimes longer than 
AB the ſhorter parte ofthe beame, ſo the quantitie that hanges vppon A tobe wayed, is 
eleven times more in waightthan are the knowne waights inthe ſcale, and ſo mach more 
as 15 the ſaide {uppoſed waight of 460 pounds, which was hanged vppon thefirſt axeltree 
to makethis beamelie parallell with the horizon . Wherefore ſuppoſing that the waight 
which hath beene laidein the ſcale hanging at C over and aboue the ſaide waightof 460 
poundes is 1030 pounds, I multiplie 1030 by 11 and thereof commeth 11 230, thenfk 
adde thereunto the ſaide ſuppoſed waight of 460, which made bothendes of this beame 
to lie in the place of equall height, ſo thetorall ſumme being 11790 ſheveth the true 
waight of the quantitie that hanged at A. * -+ - | 


The 108 ( hapter. 


To make three ſundrie ojntmentswhichwill heale any perſon ſcalded with hotte Saltpecter 
water , or with any other hotte licour ndcure all thoſe which ſhalbe v 
burned With hotte yron, or gurpowder, 


B Oyle Hogges greaſethar is ſtale and olde ouer a fire, and ſtill asany ſcumme ſhall riſe , 
takeit cleane away. When you ſhall ſce that the ſame olde and ſtale Hogges greaſc ſo 
boyling will caſt vp no more ſcumme, take it of from the fire, andſetit inthe open ayre 
for the ſpace of three or foure nightes.: After you haue ſo done, meltethe ſaide greaſe a. 
gaineouerafire, andthen ſtraine it into freſhand cleane water: afterall this,waſh the ſaid 
greaſcin diuers faire and ckane waters till it ſhalbe very white, and clammie, and till the 
ater in which it hath beene well waſhed doth appeareto be fatreand cleere. This done, 
the oyntment, ismade , and if youwill annoynte with it the placerhar is ſcalded or bur- 
ned, you ſhall heale the ſame place without any ſcarre, blemmuſh, orpaine. 


e A other ojntment to heale ſcaldings and burnings. 


_—_ of ordinarie gtay Sope and annoynte preſently the place ſcalded orburned,ohce 4 
4 annointingwill ſcrue, if you take ir ſo ſoone as itis done, both totake away the fire, 
and to heale it without any otherthing . Butif the greeued place be not within quarter g 
ofanhoure annoynted with praye Sope, then take Gooſe greaſe which hath not beene 
ſalted, for in any wiſe take he | 
greaſe that hath ſalte in it, and annoynte the placetherewith well twiſc a day, fot 
this alone will healc it, and ſo as itſkall neuer be ſcene exceptit be burned very deepe, 


Thetop Chapter, 
6 ls Plaifter which mill bealemihens payne ex weackeder brikgn anc, bowl, hyee, 
a3 -- Tabs 


footeyor ioqnte anda manner of bruſes, 


ede that you doe not occuplie for hype any Gooſe | 
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-r*Aake of micte named in Ralian CAortells, ſhippe pitch, gummeofa Pinerree, tallowe 
of a Gote,, frankencenſe, maſticke, and garden woormes, waſhwell the ſaid wormes 
in watcr,and thendric them in an hote Ouen to powder . Alſo beate the ſaide franken- 
ſence, maſticke, and mirteto powder, and after you have ſo done, mingle togeather one 
parte ofthe powderof mirte, one parte ofthe powder of frankenſence, one parte of the 
of maſticke, and one parte of the powder of garden woormes .. Moreouer, after 
you haue melted in a potte oueraſloe fire the aide gumme and (hippe pitch , put Gotes 
tallowe into the potte among the ſaid melted gumme and pitch, and whenthe ſayde 
talloweis thereallo melted, put all the ſaide partes of pawders into the ſame potte, and 
mingling them well withthe other thinges which are meltedin the ſame porre, ſecthe all 
thoſe thinges togeatherfor awhile ouer a fire till they ſhall beginne to waxe ſfomewhar 
harde . When you baue ſo done,take the potte fromthe fire,and ſpread ſome of that mix- 
ture in the potte thicke vyppon a white and ſofte peece of leather , and then while ir is 
m—_ la ms plaiſter ypponthe greeued place, and ſvffer it tolie there ill it doe fall a- 
way-of it ſelfe, 

This plailter (as Giro/ame Ryſcelh writeth)is of ſuch vertue that it will drawethe bone 
out of ioynte into his place, and take.away all-the payne. Alſoitisa ſoueraigne plaiſter 
to. be laide. yppon a broken bone orribbe, or yppon any btuiſe within a mans bodie, or 
withinany parte thereof, and it taketh away all the paine thereof without any danger, 
& when it hath done his cure, it will of it ſelfe fall away from the place that was greeued; 
When you cannot get of the ſaide woormes, you may make the plaiſter without them, 
although the plaiſter which hath ſuch woormes in it is of more vertuc than the other plai- 
ſter made withoutthoſe woormes. 


L 


The 10 Chapter. 


How 4 Gunner cannot mount any peace of eArtillerie to make a perfelt ſhoote at a marke without 

point blanke, except he doe knowe the diſtunce berweene his peece and the marke , andhow for the 

fame reaſon, and alſo for other cauſts, the e Author of this Appendix doth fhewe in the ( bapters 

. folloning drners rules 9s 06.9% Ir Altirudes, Long itwdes, Latitudes, and Pro- 
fewdities and the plazring of fieldes gmynes and other phages; 


(© 9nbdering thati( as: Nicholas Tamraglia in HiBepiſile at the beginning ofhis Booke 
— Cantituled Lane Sriencis wihteth)-aGunnercannotmountwelany peece of Artille- 

ricto wake a perfe&ihnate ata marke wirthourpoitreblinke, 'except he doe knowe the 
diſtance betweeng'bhip1Petonand therarko+ Alſo confideringthara Gunner may have 
occaſion to meaſure Altitudes, Latitudes, and Profundities, and to drawe v pon paper 
the platte of fieldes, mynes, andother places, I will now before.the.cnde of my Booke 
ſhewein certaine Chapters, ſome playne, infaltiVe 3nd neteflarie rules for menſuration 
of Altitudes,Longitudes, Latitudes,and Profundities, &forthe drawing of plattes which 
- ſhall congaine-thie4rac; proportion 'and-fymetrie of any fielde, myne, or other place, ſo 
= Rp ac ry how-farre-any place in his plarte is diſtant 
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Ti behigreiſe fulbion, end-uſe of an Infltument named nGurners Semicircle : and of an 
; Inſtrument named a Geometricall Square. 4 


T2 perfourme my promiſe madet'thelaft Chapter;1muſt firſt ſhewe you the faſhion, 
bigneſic,and vic of an Inſtrument named aGunners Semicircle , which oughtto be 
mads of harge, ſmooctbn., and well ſeafoned woody asof Oke,, Wallnatrree;Pearetree, 
orrather of Cipreſſe wood, becauſe the Cipreſſe wood will notwarpewith the heate of the 
SR » nor with any moyſture . (Alſo the ſaide Semicircle faſhioned and dinided like 


ynto 
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ynto his type heere drawne, ought to be at the leaſt ſo biggeas the ſaide type, and 
from his center a plumbe line ought to hang downe,butin place of the reopen holes 


which may bee ſerre vppon the ſaide iuſtroment , you ſhall (if you we 'my 
counſel] ) make a ſtraight narrow and ſhalloe channel alongin the Ruler & $ &6rirthe 
point D co the point E, andlikewi{e at other ſtraight, ſhallowe, and narroe chadnelf in 
the Ruler B C, from the point Fro the point G. This done,cover thoſe chatthelswith 
a thinne peece of woodin ſuch maner as you may(notwithſtanding the ſaid couers) looke 
thorax thoſe channels at any marke whatſocuer, A Semicircle-ghus framed will icrue to 
lay any greae proce of Artillcrie teveitromountall manner of 

uation tor irmbuſe the jhouth of ary pretE for to th6ok &fdFRF in vallics, tomeaſure 
heigthes,depths,and-didences, ts lduellallmanttorgromidesfidto doc allſuch things 
as may be dent by & Gunners Quadrant. Moreouer for trerifiiy@tion of Altitudes, Lati- 
tudes ; & framing aecorting to the Rules following, 14de & 


Geometrieall{quareof 7 genuchitne biggeneſſe did $6 make 
like in eucty reſpe&vnrokisType heedplaced, SMiing that I whulfc haue youto diuide 
the Quadrant in your GeometricalMquaee ſito hinetic equall;pattes called degrees, and 


cucry lide of your ſaid ſquarcinto 1206 equall partes,and theThdex of your Square into 
1697 and +7: of like equall parts which 1n this fide of Paper for want of roomel could | 


Y 


IK. 0M >} 


OY 


: Fhe'ty! Chapter. DS; 
To tals thehrinhof the Sue with 4 Q wadrant dr avne withia. - —_ Js 
: 0* Z. JO! X, end fi 


thett lookewhar depreviochtodpe 
the ſayde Index; forthe: degree ivironched doth ſhew Fa 
Vt ine: cal: al 1h ts? 


Deeces vnto anv ele. The vicof Fl 
Py iy EY gunRers SC. 


s | 
gort you tO preparea Geomeriicall & | 
ettall,or of Cypreſle, {quarc. 


”— - -- 2 


LUCAR APPENDIZ, 


S=JIESD 


Hotv you muy meaſare &t one fiation in « Sunne ſhining day with your Geofetricall ſquare,and alſo 
with an Hanlbert or any other flaſſe mana 79s. name rufus any Tower, or other 
thing whoſe ſradow length ir known. 


\ . YT. OSes REA ee > es , j | 
O.” ESL LS SET your Geometricall ſquare ypright 
vppon his ſide or end V Xx, and with 
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T he 113 Chapter. : 


—==Þ | . Have been taught 1n the laſt Chapter. 
——— TT | This done, when the Snnne is 45 de- 
TN greezin heigth, the fiduciall line ofthe. 

hues TE * indexwil lic direRly berweene the right 

: on yy A 


. and contrary ſhadowe,F-meanc vyppon 

RE Y and then. the Goof 
.  Mlthings perpendicularly clenated are 
.Equall ra their bodies. Wherefore after 
you have meaſured. the length of the 

ſhadowe which a Tower doth give, you 
—— —_ that meaſure for the altitude 
of the ame Tower, 


If the 
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If the Sunne be aboue fortiefiue degrees M1040, 
in heigth, the Index will fall vppon theright WW | Wl Jy, 
ſhadow of the ſquare,and foraſmuch as then a. LISZ 
the ſhadowes of all bodies perpendicularlic 
erected are ſhorter than their bodies, you 
muſt now multiplic all the partes in one ſide 
of the ſquare inthe meaſure of the ſhadowe 
which the Tower to bee meaſured doth glue, 
and diuide the produc thereof by the part 
of right ſhadowe touched with the fiduciall 
'ine of the Index, and take the quotient 
number for the heigth of the ſaid Tower. 
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But 1f the Altitude of the Sunne bee leſſe than fortie five degrees, the ſaid Index will fall 
yppon the contrary ſhadowe of the ſquare: and ſeeing thatthen the ſhadowes of all bodies - 
perpendicularly ereced arelonger than their bodies, you ſhall multiplie the part of con- 
rrary ſhadowe touched with the fiduciall line of the Indexin the length of the ſhadowe 
which the Towerto bee meaſured doth make, and hauing diuided the produ& thereof 


by all the partes ta one {ide of the {quare,take the quotient number for the altitude of the 
{aid Tower, 
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How by the knowen length of 4 ſhadow Which a Halberte or ſtaſfe perpendicularh eretted doth gine | 
in a Sunne ſhining day, you may know the heigth of any Tower or other thing which giueth at the 
ſame time a ſhadsW that may be meaſured. 


N a Sunne ſhining day pitch vpright a Halberte of a knownelength by the Tower or 
po. thing SR nds on ah knowe. This done, meaſure the length of the 
Halberts ſhadowe.,and alſo the length of the ſhadow which the ſaid Tower doth ou For 
as the altirudeofthe ere&ed Halbert is in proportion to his ſhadowe, ſo the defired altt: 
tude of the Tower is in proportion to his ſhadowe: Therefore mulripl the length of thay 4 
Halbert inthelength of the ſhadow which the Tower giueth, diuide the produt thereof | | 
by the length of the ſhadow which the Halbert doth giue,and take thequotient number 


'for the Altitude of thefaid Tower. 


Example 


IVCAR APPENDIX. 


ple. : 

The Tower to be meaſured giuetha ſhadowe of 125 feetein length, &theereAed Hal. 
bert of eight fecte in length doth make a ſhadow of twelue fectein length, therefore mul. 
tiplic cightin 125, andthe produ&therof will be 1 o00,which diuided by.twelue yeeldeth 
in the quotient 83 footcand foureynches forthe altitude of the ſaid Tower, 
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The 114. Chapter. 


Tov you may meaſure with your Geometrical ſquare at one ſtation any apprechable altitutde - alſo 
how you may with eArnhmcticall kill meaſure the Hipothenuſall diſtance betweene your ſaid ſa- 
trormand the top of the ſaid altitude. : 

ET your Geomerricall ſquare plumbe vpright yppon his ſide or ende V Z. This done, 
wa the Index of the ſquare vp and downe, till you may ſee through his two fightes, 
the top of the altitude to be meaſured: then noting well whatcquall partin the ſlide of the 
ſquare is touched with the fiduciall line of the ſaid Index,looke whether the {aide part is 
inthe ſide of right ſhadow,or in the (ide of contrary ſhadowe. Forif the ſaid equallpart be 
in the fide of right ſhadowe (which happeneth when the ſpace berweene the baſe of the 
altitadeto be meaſured and your ſtanding is ſhorter thanthe ſaid altitude) you muſt mul. 
tiplic the meaſure of the ſpace betweene your ſtanding, and the baſe of the ſaid altitude, 
inall the partes that are in one ſide of the ſquare,and diuide the produd by the equal part 
rouched with the fiduciall line of the Index inthe fide of right ſhadowe, and then adding 
the heigth of the center of your ſquarcaboucthe baſe of thething ro be meaſured, yn- 
tothe quotient thereof,take the totall ſumme of that addition for the meaſure of the ſaid 
approchable altitude. 

Example. 

S T isa Tower whoſealtitude I will meaſure, R Tis theſpace betweene the approchable 

baſe of the ſaid tower & my ſtanding, 
which ſpace is 4o feete.Q or V the 
heigrh of the center of my ſquare a- 
boue the ſaid baſe is 5 feet. V ZXY is 
the {quare ſet plumbe vpright vp6 his 
ſide V Z, and VP is the fiduciall line 
of the Index which pointing direlie 
from mine cic at the center of the 
ſquare, to the top of the ſaide Tower, 
roucheth the $00 parte in the right 
ſhadow,therefore | multiple 40 feete 
the ſpace betweene Rand T,in 1200 
the whole number of partes in the 
whole fide of the ſquare and thereof 
commeth 48000 which diuided by 
8co the part rouched with the fidus 
ciall line ofthe Index 1n the right ſha. 
dow, yceldeth-ſixtie tecete: then ad- d/ 
ding fine feete for the heigth of the x 
center of my ſquare aboue the ſaide &Y 
baſe vnto the ſaid number of ſixtie,T MYA 
'take the totall ſumme thereof which WE 
Is 65 feet for the altitude of the aide {7\ 
Tower, 
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If in this worke the hduciall line of the Index thall touche a part of contrary ſhadowe 
(which happenetrh whenthe ſpace betweene the bafe of the altitude to be meaſured and 
your ſtanding, is longer than the ſaid 21tttuce)then multiplic that parte of contrary tia- 
dow in the meaſure of the ſpace betwecne the {aide baſe and your itanding.and atter you 
haue divided the product thereot by all the partes in oneſide of the (quare, addcc to the 
quoctent the heigth of the center ot your ſquare abouethelſaide bale, and take rhe torall 
{ſumme thereof tor the altitude of the (aid Tower. Þ 
Bur if inthis worke the tiduciall line of the Index ſhall fall betweene the mehr and 
contrarie ſhadowes vppon the line V Y, then adding the hetgth of the centcr of your 
ſquare aboue the ſaid baſe, to the meaſure of the ſpace betweene your ttandingand the ſaid 
baſe, take the totall ſumme or length thereof tor the altitude ot the ſaid Tower. 

Now by knowing the heigth of the ſaide Tower, and the meaſureof the diſtance be- 
tweene your ſtanding and the baſe of the ſaid Tower, you may by theart of numbrine tell 
the true mcaſure of the Hipothenuſall diſtance betweene your ſtation andthe toppe ot the 
ſaid wer : athing needtull to bee knowne,and of great account in making ſcaling lad- 
ders for militaric ſcruice. Theretore to doe thisthing , ſquare the diſtance betweene your 
ſtanding and the baſe of the Tower. Likewiſe ſquarethe heigth of the ſaid Tower, and toy- 
ning their ſquares togeather,take the ſquare roote of the totall ſumme for the Hipothcnu- 
{all diſtance betweene your ſtanding and the top of the ſaid Tower. | 

Example. 

Square foure pearches the meaſure of the diſtance betweene R your ſtation and T the 
baſe of the Tower,and the {quare number therof will be ſixteene. Alſo ſquare three pear- 
ches the heigth of the Tower T S, and the ſquare numberthereof will be nine. Now adde 
both thoſe {quares togeather and thereof will come twenric tiue,whoſe ſquare rootc being 
five is the meaſure of pearches in the Hipothenulll diſtance betweene R your ſtanding, 
and S thetoppe of the ſaid Tower, 
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How you may meaſure with your Geometricall ſquare an Hipothenuſall diſtanceand analtitude of 4 


Tower or any other thing perpendiculariie erelled, 


] F thediſtance from your ſtation vnto the altitude ofthe Tower which ſhall be meaſured 
belefle than the ſame altitude,as forexample if your ſtation bee at A,and M N bee the 
altitude of a Tower which ſhall bee meaſured, ſet your ſquare vpright ſoashisangle X 
may ſtand vppon A, and his angle Y, may lic diredly betweene the (aide angle A, and N 
the toppe of theſaide Tower, This done, lift vp the Index of your ſquare till you may ſee 
through his ſights N the toppe of the ſaid Tower, andthen noting whatpartcin Y £ 
(the ſide of yourſquare)is touched with the fiduciall edge of the {aide Index, which here 
forexample 1will ſuppoſe to be twelue, multiplic 1200 the whole number of partes 1n one 


fide of your ſquare by one foote the diſtance betweene the center of your ſquare "——_ 


aw 
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peece of grounde at the ſaid A and ſothe quotienrthereof will be 1200 which being di. 
vided by twelue the nnmber of partes touched with the fiduciall edgeof the faideIndex 
will yecld in the quotient 100 feete for the meaſure of the Hipothenuſall diſtance between 
A your Rtation,and N the toppe of the Tower, 


Afcer you have in this maner founde out the ſaid hipothenuſall diſtance ſet your ſquare 
vpright at A vppon his ſide V X, and moouing the Index of your {quare vp or downe till 
you (hall ſce through his ſightes N the top of che ſaid Tower,note what part of the Index 
is touched with Z Y the ſide of your ſquare, which here for example I will admitteto bee 
1360: then working by the rule of proportion multiplie 1200 the whole number of 
partes in one ſide of your ſquare by 1co the meaſureof the ſaide hipothenuſall diſtance, 
and thereof will come 120000, which diuided by 1360 the part of the Index touched 


with Z Y theſide ofthefquare,yeeldeth inthe quotient 88 feere and; + of afoote tor the 
alritudc of the aid Tower N M. | 
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How you may artificially meaſure with a Gunners quadrant, and alſ7 with a gunners Semicircle, the 
al-11:1e of aay thing perpendicularly ere!ted although you may not goe tot, nor ſee the baſe there- 


of : and how you may meaſure with the ſame inſtruments the Hipathenſall diſtance, and Hort- 
=ontall d;/tance of that altitude, | 


PY* your gunners quadrant to your eye or hang your ſaid quadrant vppon a ſtaffe faſt 
- fxed inthe ground, ſothat you may at your pleaſure withour ſtirring of the ſaid ſtaffe, 
Inthe ſcale of lift vp or put downe the quadrant till you haue eſpicd through his two ſignts A the toppe 


the quadrane- of that altitude, Then note vppon what fide ofthe {cale, the line and plummet of the qua- 


he Pp oe erant doth fall. If the ſaid line ſhall happen to fall yppon the partes of contrary ſhadow (25 


TD — moſt commonly it doth in ſuch kinde of menſurations) note the partes of that ſhadowe 
Gehrs arccal- touched with the ſaid line,and by the number of thoſe partes divide 72 (the whole num- 
Iedthe partes ber of partes of one fide of the ſcale)and reſerue the quotient thereof. As forexamp!e, if 
ofrightiha- the line ſhall fall yppon tweluepartes,diuide 72 by twelue,and the quotientto bee re!ct- 
dow and the yeqd will be fixe. Afterwards remoouing your quadrant,marke the place of your ſtandin 

92 parts which apnheE- g your quadrant, marke the p.Ace OI your NAnalngs 
Il beonthe 224 g0e fo farre as you liſt direRly forwardes towardes the deſired altitude, or directlic 
otherfide of Dackwardes from the ſame. Then putting your inſtrument to your cic or hanging your in- 
that ſcale are ſtrument again vpona ſtaffe as you did before, lift y ut downe your quadranttil you 


,Or 
| called _ may eſpteagainethrough his ſaid ſights A thetop ads Fad altitud,& note aduiſedly vpon 
oe os oo 4 how many partes of coutrary thadowe the ſaid line fell:by which number of partes diuide 
againe 72, and ſubtra thequoticnt thereof from the firſt reſerued quotient, and keepe 
the remainderthereof, Asfor an example, ifat the ſecond ſtanding the ſaide line ſhall tall 
yppon 36 partes of contrary ſhadowe, diuide 72 (the whole number of partes of one 
fide ofthe ſ{cate)by the laid number of 36, and the quotient thereof will bee two. This 


number 


a. 
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' ” number of two you muſt ſubtra& from the other reſerued quotient which was (ixe, and 
the remainder therot will be foure : this remainder of foure muſt alſo be reſerved. Then 
meaſure the ſpace berweene the firſt and ſeconde ſtanding with what kinde of meaſure 
you wil and the number of that meaſure diuide by foure the remainder which you did latt 
releruc,and to the quotient thereot,adde the heigth of yourete fromthe grounde, and ſo 
you may conclude that the rotall ſumme thereot 15 the altitude of the thing ſcene : as for 
example ſuppoſethe ſpace berweene your two ſtandings to be 156 paces,then diuide 156 
by foure, and thereot commeth thirtie nine, to this thirtie nine adde the heigth of your 
etc from the grounde(which you ihall alſo ſuppoſe to betwo paces)and ſo the total ſumme 
being tortic one ſheweth the heigth of AB, But to the end this kinde of menſuration may 
be the better vnderſtood,1I will giue youan other example thereof which ſhall differ from 
the aforelayde example.and inthisexample following 1 will ſuppole the ſide of the (quars 
to be diaided only into twelue partes. | 

Suppoſe againe that your fir{t ſtanding is in the place marked with C, and that at the 
ſame ſtanding theſaid line doth (all vppon the tenth parte of contrarie ſhadowe (as it 
doth in the figure following)and that at your ſecond ſtanding in the place marked with v, 
the ſaid line falleth vyppon the eight part of contrary ſhadowe (as likewiſe it appeareth to 
doe in the (aid figure) and that the ſpace betweene C and V containes 285 tcete, and 
that from youreyeto the grounde, that is toſay from E to C orfrom X to V there are 
foure tecte. Now diuide twelue (the whole number of partes of one ſide of the ſcale) by 
0 the part of contraric ſhadowe touched with the ſaid line at the firſt ſtation. and the quo- 
tient will be oneand } the which you muſt reſerue. Then diuide againe the ſaide number 
of rwelue by cight the part of contrary ſhadowe touched with the ſaid line atthe ſeconde 
ſtation and the quotient will be one and 3.Out of this one and 5; ſubtraR that one and 5 
which was rcſcrued and fo there will remaine ;Z.By this ++ diuide 285 which is the num. 


ber of feete in the diſtance betu'cene Cand V, and the quotient thereof will bee 950. To - 


this 950 ade toure feete for the heigth of your eiefrom the ground,or for the heigth of 
E aboue C, or tor the heigth of X aboue V, andſo the rotall ſumme thereof being 954 
feete is the true meaſure of the altitude A : that is to ſay of the line betweene A and B 
which B is an inuiſible point by imagination conceiued direQly vnder the ſaid A within 


the ground T, 
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theſaid ground,andleuell with your cic, I meane with X and E, Andbecauſe the triangle 
AEF,is like vnto the triangle LP Q of the firſt ſtation, ſuch proportion as the line or (ide 
A E hath vnto the linc or fide E F,the ſame proportion hath the ſidePQ tothe fide Q L. 
Wherefor (bythe 13 and 21 definition of the ſcuenth booke of Exclide)ſo many times ax 
the ſaid P Q is contained in the {ide Q L,ſo many times the (ide A F 1s contained in the 
fide E F, And becauſe the ſideP Q containesten partes of the one {ide of the (cale,and the 
fide L @ containes twelue of thoſe partes, theretore the (1de L Q containes the fide P 
once and - part thereof and ſo itfolloweththat the ſide E F containes the fide A F once 
and * part thercof. And nowalthough you be ignorant of the altitude of A F,&of the di- 
ftance betweene E and F,yet you know that the (aid diltance EF containes the heigth A 
Fonceand * part thereof. Then reſeruing this 1 and ;, goto your ſecond ſtanding where 
you ſhall findethe triangle X FA.to be like vnto the triangle L Þ Q of the ſeconde ſtan- 
ding.and that ſo many timesas the ſtde Þ Q (which 18 eight partes of theſcale of contra- 
ric ihadowe)is in the fide L Q (which is 12,the u hole number of partes of one {ide of the 
ſcale)ſo many times the heigth A Fis contained in the diſtance X F, and becaule the ſide 
PQ (thart is ro ſay 8 parts) is contained once and 7 inthe ſide L Q (that is to ſayin 12 
partes)therefore the heigth A F is likewiſe contained once and ; inthe diſtance X F.Ther- 
fore ſubtracting the diſtance E Ffrom the diſtance X F(thatisto ſay i and ; from 1 and 
2) there will remaine ; | for the difference E X ſo as the ſaid difterence E Xwil be ;3 of the 
{aid heigth A F. And becauſe the ſaid diffetence E X is ſuch asistheline V C (by the 34 
propoſition of the firſt booke of Exclide)and that the ſaid line V C is ſuppoſedto containe 
285 fecte,therefore itfolloweth that thereare 285 feete in ;& of the heigth A F. By reaſon 
whereof the whole heigth of A F ſhould be 950 feete,as before hath been ſayd. Then ioyn 
& feete which is ſuppoſed to be the heigth of E C and of X V vnto the ſaid number of 950 
feete,ando the totall ſumme thereof will be g5 4 feete which is the whule heigth of A B, 
becauſe the heigth of F B doth likewiſe containe 4 feete. And thereforeas the fide P 
of the firſt ſtanding 1sin proportion tothe ſide or Hipothenuſal line LP, ſo is the heigth 
A F to the Hipothenuſall diſtance A E. And becauſe rhe fide P Q is in proportion tothe 
ſideor Hipothenuſallline L P (by the 47 propoſition of the firſt booke of Exchde) as 10 
is to the nigheſt ſquare roqte of 244(which number of 244 is the ſ\ummerhatcame by ad- 
ding theſquareof 10 to the ſquareof 12)therefore multiplie 950 feete by 1 5 and 42 which 
is thenigheſt ſquare roote of 244 and diuide the produtthereof by 10, and the quoticnt 
wilyceld 1485 fecte & two ynches for the Hipothentſall diſtance A E. And forſomuch as 
the diſtance betweene E and Fisſo muchas the heigth of A F and © parte more(as be- 
fore hath been prooucd)therefore take + of the heigth,A F that is to {ay + parte of 950 
feete which is 190 and adde the ſame ſumm 190 to the ſumme of 95.0 fcete 
the heigth of A F and thereof will come xx4o feerg-which ſheweth what number of 
_ are in the Horizontall Giſtance that is to {ay betweene E and F and betweene C 
and B. - | 
And inlikeſort you muſtproceedeto finde out at the ſecond ſtanding the Hipothenu- 
ſall diſtance betweene A,and the Hofizonrall diſtance betweene X F, but itbchoo- 
ueth you ro note int this kinde of menſprations by two ſtandinges, that ſometimes your 
eycin aue ſtandiug will not be ſo high fromthe grounde as ic will bein the other ſtandings 
eſpectally when yourInſtrument hangs yponathing that ſtandes faſt inthe ground. And 
although that differences bur little, yet many times the ſame will breede great errors, 
andtherefore to auoyd the occafion of ſuch errors, I exhort you to provide a line and 
plummet which may reache from the center of the quadrant tothe grounde, and dire& 
you at your firſt ſtanding and alſo at your ſecond ſtanding. Moreover to auoyde errors,l 
counſell you to hang your Quadrant ſoas it may turne vppon no other part thereof then 
vppon hiscenter, but nowe to returnevnto our purpoſe, if by chaunce you ſhall ſtande ſo 
nearevntothe altitude as that the line and plummet of the quadrant falleth yppon the 
right ſhadow,you muſt work otherwiſe than you did before, I meane you muſt divide thoſe 
parts cut with the ſaid line by 12, & in this caſethe quotient muſtalwaies bee ſet downe 
like a traction, the which fraRion you muſt reſerue, and after you haue marked the _ 
wy | | where 
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whereyou ſtoode, goe from thence ſo farreas you liſt ina right line forwardes or backe- 
wardes,and then placing your faide Inſtrument againe as you did at your hilt {tanding 

lift the ſaid Inſtrumentyppe or pur it down,till you may through his ſights ſee A the top 
of the altitude. This done, note aduiſedly yppon what part of right ſhadowe the (aide line 
and plummet talleth,and that part diuide by twelue(the whole number of partes of one 
ſide of the {cale)and the quotient thereof muſt of neceſsitic bee ſet downelike a traction: 
This fraQton ſubtract from the other fraction firſt reſerued, or in plainer words,ſubtraR 
the leſſer of thoſe two fractions from the greater,and reſerue the remainder thereof. Then 
meaſurethe ſpace between your firſt and ſecond ſtanding by feete,paces,or any other kind 
of meaſure that you will, and diuide the number of that meaſure by the remainder which 
was beforereſcrucd,and adde ynto thequotient of the ſaide diuiſion the heigth betweene 
the center of theſaid Inſtrument and the ground, and byſodoing you may conclude that 
the totall ſumme thereof is thealrirude of the thing ſeene. 

For an example hereof,it at the firſt ſtanding the ſaydline and plummet ſhall fall vppon 
thethirde parreof right ſhadowe , diuide that numberof three by twelue (the whole 
number ot partes in one ſide of the ſcale)and the quotient thereof will bee in a fraction <, 
Reſerue this tration of +, and then marke your firſt ſtanding with a ſtafte ſer vpright vn- 
der the center of your Inſtrument and then goe from thence backwardes in arightline ſo 
farre as youliſt,and placing there your Inſtrument as you did at your firſt ſtanding,mooue 


It yp or downtill you (hall againecſpiethrough the (aid {ightes A the toppe of the ſaid al-- 


titude. Then looke vppon what partof right ſhadowe the ſaid line and plummet falleth, 
as it by chaunce it fell yppon the tourth part, diuide that fourth by twelue, and the quori- 
ent wil be in a fraction -, Nowe out of + the fration which was before reſerued.ſubtrat 
thelaſt quotient which was 7 and ſo 5; will remaine : then hauing likewiſe marked your 
ſeconde ſtanding with a ſtafte ſet vpright vnder the center of your Inſtrument,meaſure 
the ſpace betweene the ſtafte at your firſt ſtanding, and the ſtaffeat your ſecond ſtanding: 
which ſpace in this example 1 ſuppoſe to be cight paces. Now diuide this cight by ;£ the 
remainder laſt mentioned,and the quotient thereof will be ninctie ſixe,and adde vnto the 
ſaide number of ninetie (xe the heigth betweene the center of the Inſtrument and the 
grounde(which inthis example I will ſuppoſe to bee one paſe) and ſothe totall ſumme 
amounting to ninetie ſeuen paces ſheweth the heigth of AB. The demonſtration of this 
worke is to be made by the ſimilitude of trianglesand theig proportional! ſides as before 
the other demonſtration hath been made. | 

In this kinde of menſurations by two ſtandings, you mult be very circumſpeR that the 
ſtaffe yvppon which your quadrant ſhall hang doe ſtande plumbe vpright both at your firſt 
ſtanding, andalſo at your ſeconde ſtanding . Forotherwiſeit will make younota little to 
erre : which thing may be caſily done by the helpe of your ſaid quadrant, or by letting fall 
a line and plummetcloſe by the ſide of that ſtaffe, 
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To know by the helpe of a Gunners Semicircle how many mi(es,paces,yardes, or feete, any 
Shippe lying at Rode in the Sea,or Tower or any other marke vppors 
the landin fight is from you. 


To meaſurelengthes ſome ſay we ſhould auoid hilles and deſire plaines,for that otherwiſe 
greaterrors will inſue. But in this kinde of menſuration no ſuch matteris required, for 
here it ſhall bee onely needefull at thetime of your meaſuring ro haue ground enoughto 
go direRly backwardes & ſidewiſe from yourfirſt ſtanding. This commodititic of ground 
enough had,whether that grounde be leuellor otherwiſe, worke thus. Lay your Semicir- 
cle fat and leuell vppon a ſtoole,or ſome other ſuch thing, and moouc the ſameabourrill 
you ſhal eſpic through D E thechannell intheruler AB the ſhipor other thing to which 
you will meuſure,&(your Semicircle ſo remaining ynmooueable)looke through the faide 
channel E D atſome other thing lying dire&tly 1na right line 200 yardesor feete mere 


or lc{le at your pleaſure, behinde your ſtanding,which thing ſo eſpicd ſhall here for an ex- 
R 2 ample 


_—  — - - ron w % 4 


—— 4 


' 
: 
| 


«r3 LUCAR, eAPPENDIY. 


ample be marked with the figure of 3. Then(the Semicircle remaining ſtill ynmooueable) 
oak through the channel F G intheruler BC,at ſome other thing lying ſidewiſe in aright 


ds or on more or lefle fro your firſt ſtanding noted for an exaple with the 
ge -—aþet l — figure of r,&tharthing ſo cſpicd 


== ſhall inthisplace be noted with 
== the figure of 2, After this coucy 
A your ſclfe and your Semicircle 
= from your firſt ſtanding vntothe 
'% _ == ſaid thing which hath here been 
F==— = marked with the figure of 3,and 
ED = lay your Semicircle there flat and 
\F== == leuell as you did before, but ſoas 
SE, == the end of that chankell which 1s 
| marked with E dolic right ouer 

the point here marked as atorc- 
= ſaid witk the figure of 3,and that 
= EE—— by moouing the Semicircle a- 
_——<=== bout,you may at the laſtperceiue 

DR==ﬀ through the ſaid channell D E, 

=— that 1 the markart your firſt ſtan- 
==D ding doth lic right between you 
——= and the thing to which you mca- 


= — — _— ; —=_=— — — 
9 _—— AC. LT ſure. Now without moouing of 
R—— _——__ __—I —— your Semicircle looke agayne 


—=D through the ſaid channel FG at 
=> ſome other thing lying ſidewilc 
ND inarightangle from z the mark 
of your 2 ſtanding, and goc ina 
S— rjghtlinc towardsthe ſamething 
== laſt eſpicd, tili the ſaide marke 
=S P=—= which hath here bin noted with 
* the figure of 2 ſhall ſtand right 

betweene you and the thing to 
—_— which you meaſure , and there 
* makea marke which in this ex- 
== ample ſhalbe the figure of 4.This 
———=— done,meaſureexa&tly the diftics 
EZ betweenethe marke 1, andthe 
ED mark2,& calitthe firſt diſtance: 


R—_— | —_ 


\ alſo meaſure exaQly the diſtance 


—— 


pIIn———_—_— betweene the marke x and the 
=——= == marke 3,& call it the 2 diſtance. 
"SS S* Finally,meaſure the diſtance be- 
EE WM tween the mark 3 &the mark 4 
& call it the 2 diſtance. Now (ub- 
trac the firſt diſtance from the 
third, and reſerue the remainder 
for your diuiſor, then multiplie 
the z diſtance by the ſecond di- 
ſtance, & diuide the produQt by 
your reſerued diuiſor, and ſo the 
> Quotient wil ſhew the truclegth 
E from the marke 2 vnto the ſhip, 
tower, orother thing to which 


you did meaſure. 


—_ 


Example 


? 
þ, 
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© % | Example, 

At the figure of fiuethere is a ſhippe lying at Rode in the Se2,and from 6 7, 8,and 
9,a platfourme with ordinance yppon the lande, Iam required romeature vnto theſaid 
ſhip, wherctore making my fhrit {tauding at the place 1, I meaſure from thence vnto | 
the place 2 which lyeth fidewiſe 200 yardes ina rightangle from 1. Againe 1 meaſure | 
from the ſaide place 1,vmto 3 the place of my ſeconde ſtanding which lycth 309 yardes 

inaright line with theſaid ſhippe behind my firſt ſtanding. Alſo I meaſure trom the aide 
| place marked with the figure of 3 vnto the place 4 lying 240 yardes ſidewiſc in a right | 
anglefrom 3, and ſ(cituated fo as the ſaid place 2 dothlie in a right line betweene it and 1 
the {aid ſhip : then ſubducing 200 from 2401 keepe the remainder which is 40 for my di- 
uiſor,and after this I multiplie 309 by 240 whereofcommeth 72000 which diuided b | 
40 my ſaid reſcrued diuiſor yeeldeth in the quotient 1 800 yardes for the longitude be- | 
tweene z theplaceot my ſecond ſtandingand the ſaid ſhippe. | | 


Theus Chapter. | I! 


© 0 | 
How you may meaſure a ſhort diſtance as the breadth of a towne ditch, or narrow rizer, without arry a 
Geometricall Inſtrument ,or arithmeticall knowledge: 


key right vp with your bodie and necke vppon theſide of a towne ditch, or nar- " 
row r1uer,put your teete cloſe together,and behold with one cic a graſleleate, ſtone, ot | 
other marke inthe oppoſite fide of the ſame ditch or riuer,andin ſo doing pull down your '| 
hat or cap oucr your eietill you may ſee no other thing beyondthe marke lo elpied. After 4 | 
this keeping ſtil your body and necke vpright,your teete ioyned together, and your one Wy! 


eic faſt ſhut,turne yourſelfe towards the plaineſt peece of ground thar is about you, and g' 
marke well that part of ground which you ſhall eſpie vnder your hat or cap moſt fartheſt 34 
from your ſtation, for the diſtance berweene the middeſt of yourtceteand the ſaid fartheſt f | 


part of ground, is equall tothe breadth of the ſaid riuer. 
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How yo may at one ſtation meaſure vppon an heigth with a Geometricall ſquare 4 longitude vppon T 
plame. Wh | 
Et your Geometricall ſquare very vpright vppon his ſide or ende Xx Y ouertneplaine 
whereyou will meaſurean vynknowne longitude.This done, mooucthe Index of yuur ſaid 
ſquare ypor downe till you may eſpie through his ſights the fartheſt ende of the deſired 
longitude.Then note diligently the partes of the ſquare cut with the fiduciallline of the 
Index. Anditf the partes ſo cut be in the contrary ſhadow, multiplic the whole number of 
pattes in one ſide of the ſquare,by the number of feet or yards which are inthe mm be- 
rweenethe center of your Inſtrument and that part of the plaine which lieth directly vn- 
der the ſame center, and diuide the produ& thereof by the partes cut in the ſide of your 
ſquare, and note the quotient for the true meaſure of the defired longitude. When the 
partes ſo cut ſhall be inthe right ſhadow,mwultipliethe partes ſo cut in the heigth between ; 
thecenter of your Inſtrument & that part of the plaine whichlieth direRly vnder the ſame 8 
center.and hauing diuided the produc thereof by the whole number of partes in one ide | 
of the ſquare, note the quotientfor the true meaſure of the deſired longitude. But it the 3 
fiducial linc of the ſaid Index ſhall liedireGily betweene theright ſhadow and the contrary 
ſhadowe when you eſpie through the ſaid ſights the fartheſt endot the deſired longitude, 
. thenthe hejgth betweene the center of your Inſtrumentand the partotf the plaine which 
lyeth vnderthe ſame center, is cquall to the deſired longitude. 
Example. 
Admit that B Cis an vnkowne longitude between a ſhip & a gallic lying atRode in the 
Sea,& that to meaſurethe ſame longitude haue ſet my Geometricall ſquare plumbe vp- 
+ right yppon his ſide or end X Y in A the maine top ofthe ſhip dire&lic ouer Bone endeof 
the ſaid longitude,and that whenl ſaw through the ſights yppon theIndexthe gallicat C 
the fartheſt end of the deſired longitude,the ftiduciall line of the aide Index did cut fortie 
partes of contrary ſhadowe,and that the center of my - 4D is tenne yardes abouec = , 
3 
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faid B thereforeI multiplie 7200 the whole number of partes in one ſide of the ſquare by 
rennethe meaſure of the heigth berweene the center of my ſquare and B, and the pro- 
duR thereof being 12000 Idivide by fortic the partes cut 1n contrary ſhadowe, and ſo 
the quotient yeeldeth three hnndred for the number of yardes1n the meaſure of the ſaide 
longitude. . CE 6” : 

This one example geveth light to the ingenious Reader to worke1n menſurations of 
longitadeswhen the Juciall line of the index {ball cut partes 1N the right ſhadowe of the 
ſquare,and alſo when the ſame fiduciall line ſhall ie vppon the ſquare direQly berweene 
the right ſhadowe and the contrary ſhadowe,wherefore doc omit to ſet downe here more 


examples in ſo plaine a matter. 


The 120 Chapter. 


How you may meaſure with a Geometricall ſquare at Wo 
ſtations any longitude in ſi; ht. 
O meaſure attwo ſtationsan vnknowne longitude which here ſhal be ſuppoſed to be 
A B, lay your Geomertricall ſquare fat and leuell yppon a ſtoole, or vppon atoote 
made of purpoſe toholde it vp. Then ſetting the fiducia!l edge of his Index yppontheline 
H I which paſſeth diredtly from H tothe beginning of the equal parts marked vpon X Ya 
ſide ofthe {quare.turne the {quare ypo the ſtoole or foote(his Indexremaining ſtedfaſt vpo 
the (aid line H 1) till you may eſpie through the ſights vppon the ſaice Index, B the far- 
theſt ende of the aid vnknowne longitude. This done, the ſquare remaining vnmooueable 
turne the fiducialledge of his Indexto the line V Z which paſſeth direRly trom V to the 
beginning of the equal partes marked yppon Y Z an other ſide of the ſaid ſquare, &then 
looking againethrough the ſaid fights,note ſome marka good ſpacefrom you:the farther 
this mark is fro we 0: better it is for your purpoſe: then pitchinge vp a ſaffe right vnder 
thecenter of your {quare in A, conueye your ſquare ynto the ſaide marke which heere l 
W 
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will call C, and reconto be 4o yardes from A, now the ſquare being layde againeflat and + 


leuell vppon a {toole, or vppon a foote, right ouer C as it was before at A , putthe fidvciall 
edge of the Index vppon the ſaide line H 1, and turne the ſquare vppon the itoole (the 
Index remayning vnmouable vpponthe ſaide line H1) till you may {ee throughthe lights 
yppon the ſame Indexthe ſtaffe in A. After this the ſquare remayning vnmouable, rurne 
the ſaide Index toand fro till you may ſee through his ſights b the extreame parte of the 
deſired longitude, and note diligently what parte of contrary ſhadowe is then touched 
with the tiduciall edge of the Index, for if you will multiplic the whole number of partes 
in one fide of the ſquare by the number of yards betweene Aand C your two ſtations,and 
dinide the produQtthereof by the parte of contrarie ſhadowe touched with the fiduciall 
edge of the aide Index, the quotient will ſhewe you the true meaſure of the ſaide lon- 
gitude, 
Example, 


Admitte that at C your ſeconde ſtation the fiduciall edge of the Index did touche the 
100 parte of contrary ſhadowe, and that you did then ſee through the ſightes vppon the . 
ſame Index B the extreame parte of the deſired longitude. Then multiplie 1200 the whole | 
number of partes in one ſide of the ſquare by 40 the number of yardes betweene AandC 


your two ſtations, and diuide the produdt thereof which is 4800c by 1 cothe parte of con- 
trary ſhadowe touched with the fiduciall edge of the Index at C your ſeconde ſtation , and 
ſo the quoticnt will yeelde 480 yardes for the deſired meaſure of the ſayde longitude 


AB. 


480 


The 121 Chapter, 


How you may meaſure with a Geometricall Square, any dijtance or breaath tying in a plaine & lenel 


grounde, with your eye or ſtation how fo ener the ſame breadth or diſtance is ſcituated. 


B Eing requiredto teli the diſtance or breadth betweene two Towers which for exam- 
ple may here be named Q and R, meaſure firſt how farre either Tower is from you, 
which you may doe by ſundrie wayes before taught, and then laying your Geometricall 
Squareflatte and leuell yppon a ſtoole, oryppon a foote made of purpole to beare it vp, 
turne the Square about till you hane ſet HI a line vppon one fide of the ſaide Square 
right againſt Q the Tower next vntoyou. Forif R the other Tow er were nearer to you 
than the Tower Q, youſhoulde firft lay the line H K right againſt the ſame Tower R. 
This.done (the Square not being remooued)turne the Indexto andfro till you may ſee 
through his ſightes the ſaide Tower R, which in this example (as before I haue tolde you) 
isthefardeſtTowerfromyou. Then opening your compaſle to ſo many equall partes un 


the ſide of the Squareas there are yards betweenethe centerof the Square & the om , 
| ; R 4 whic 
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which I will here ſuppoſe ro be an hundred yardes, ſet one foote of your compaſſe in the 
center of your Square, and with the other toote of your compaſle makea fine viſible mark 


x16 


at M vppon theline H 1, and when you haue ſodone , open your compaſle againe to {o 
many partes inthe ſide of the Square as there are yardes betweene the center of your In- 
{frumentand the ſaide Tower R, which1 will likewiſc ſuppoſe to bean hundred and fiftie 
vardes, and putting one foote of your compaſlein the (aide center , make an other fine 
viſible markevppon the face of the Square with the other foote of yourcompaſle at N, 
cloſe by the fiduciall edge of the faide Index , which ought now to lie inthat place where 
it toode when you did laſt ſee through his ſightes the ſayde TowerR. Moreouer, open 
your compaſlc to the ſpace betweene thoſe two markes M and N, andlay yourcompaſle 
ſo opened vpponthe partes in the ſide of your Square, and ſo youſhall perceaue how 
many yardes are betweene the Tower Q and the Tower R. For looke how many ec. 
quall partes are beetweene the two feete of your compaſle, ſo many yardes are bee. 
tweenethetower Q and theTowerR, andtherefore it ſixty one partes ſhall bee be- 


tweene the twofcere of your compaſſe , you may boldly affyrme that the diſtance or 
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CeOUS TCA- 
g,chat M 
ht to ſtand 
this picture 
Frhc endc of 
+ line which 
adcrth 
m the l:de 


breadth bherweene the Tower Q_and the Towre R doth containe ſixty and one yardes. 
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thro the fiducia)l edge of the index, H ought to ſtand ar the center of the ſquare,and 7 ought ro ſtand ar theloweſt 


de of the {quare where the equall parres begin, and that betweene H M are 100 <quall partes, betweene MN 61 
partes, and berweene H N 150 cquallpartes. 


T he 122 Chapter. 


How yon ſtanding wppon the toppe of a hill or drie ditch may meaſure with a Geome- 
tricall Square the deepeneſſe of the ſame hill or ditch and the 
breadth of any arie ditch or valley, | 


TY meaſure the deepeneſſe and breadth of M N © aditch or vyalley, meaſure firſt 
his breadth M N as you may doe by ſundrie wayes before taught, which breadth 
ſhall here be ſuppoſed to be eighteene yardes, Likewiſe meaſure by the precepts beſore 
ecueh, the length or depth of M O , which here ſhall be ſuppoſed to be fifteenc yardes, 
this cone, ſquare 15 the meaſure ofthe depth M O, and the produ& thereof will bee 
225, Likewiſe ſquare g which is} of the meaſyre of the breadth M N, and the pro- 
duQrheacot will be $1 . Then ſubduce the ſquare 81 ftom the ſaide ſquare 225, and out 
of the remainder which 1s 144 extra&tthe Square root, which being 12 ſheweth the num- 
ber of yardesthat are inP O the depth of the ditch or valley . Alſo in this manner it 


you ſtande vppon the toppe of ahill, you may meaſure the heigth of thelame hill. 


The 
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The 123 Chapter, 
How you may drawe aplatte of any peece of gronnde Which ſhall containe the true proportion and Sy. 
metrie thereof,jn (uch ſorte that you may tel how farre any place m the platte is dijtante fromother, 


"27 drawe a platte of any peece of ground, prepare an Inſtrument made of mettall, 
or of Cypreile wood like vntothe Figure following. And attegyou haue ſet it flatre 
and leuel vppon a foote, or ypona ſtoolein an high place from whence you may ſee round 
about many other notable places, turne this Inſtrument named a Geographicall playne Note that the 
Sphere to and fro vppon his foote,orfor lacke of a foote, yppon a ſtoole, till by the ayde Variation ofe- 
of his needle you haue made all his Semidiameters to pointe ynto their ptoper quarters. a forms 7 
This done,the Inſtrument remayning ſtedfatt, dire& the Index with his two ſights to eue- 11 degrees & 
ry place that ſhall beſct foorth in yourplatte, taking your markes through the ſaid ſights 
in the middeſt of euery of them, and note in a Table by it ſelte the degrees cutte with the 
ſaid Indexin the Circle, which may be called the Angles of polition,or Angles of ſight,and 
ſo make a table of your firit ſtation , Then remoouing your Inſtrument to one of the 
higheſt places noted in your ſaide Table, pitch your Inſtrumentinthe high place which F,,1.01 1. 
you haue choſen for your ſeconde ſtation.in all reſpe&s as you did at your firſtſtation,and North poynte 
turning the ſaide Index ſo as you may ſeethrough his ſightes all the places which you did !ycth dire&ly 
ſce before atyour firſt ſtation, Note againein an other Table the Angles of poſition, or 9S4nſtthe: 
Angles of ſightes, writing the name of cuery place and his Angle of ſight by it, Afterthis, 
at your comming home bs a protraRor(which is a circle made of wood or metralli 
uided into 360 equall partes like vnto C D the Figure following ) vppon a ſheete of pa- rey againſt 
per,and making a prick thoroethe center of the {aide protractor in the {aide paper,which by South 
prick ſhall repreſentthe place of your firſt ſtation, writewitha cole at the edge of the pro- pate hen 
traRor by every degrecor Angle of ſight his place, and then laying your protraRor aſide, = 
y cucry degr "ny racy one CE, compaſſe doth 
drawewitha cole ſtraight lincs from the ſaide prick which repreſenteth your firſt ſtation 


andthar for 
the ſame cauſe 


paſſe within 


the Sourh 


ſtande direly 


yntothe places ſonoted . Againe.putting the center of your protraQtor right ouer the line oucrthenouh 
which pointeth fromyour firſt ſtation vntoyour ſecond ſtation,and hauing regard to place 
the prick of your ſecond tation from the prick of the firſt ſtation, ſo as the croſing of like 
lines may be within the compaſſe of your ſaid paper,turne the protratorto and fro kee- 
ping his center ypponthe ſaid line, till it doelie in every reſpe as it did ypponthe pricke 
of your firſt tation.and when yo"1 haue ſo done, make thoroe the center of the protractor 
inthe ſaid linea prick, which muſt repreſent the place of your ſecond ſtation,& writewitha 
cole as you did before at the edge of the protraQor by cuery degree or Angle of (ighthis 
place. After this raking vp the protractor ſrom the paper, draw with a cole liraightlines 


from the pricke of your ſeconde ſtation vnto the noted places, and looking py 
VPP 


South and by 
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in cucry COMme 
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143 : | 
n the croſsing of cuery two like lines, write thereon a figure, ſtarre, or other ſigne, 
andthe name of hisplace, Now to know how farre euery place is diſtant from other,mca. 
ſure by your Inſtrument, or by a wierline the diſtance betweene = two ſtations,and di- 
uide the right line in your paper betweene the pricke of your firſt ſtation and the prick of 
our ſecond ſtation,into ſo many equal partes asthere are feete,yardes, paſes,or perches 
tweene yourtwo ſtations,and then opening your compaſle to one of thoſe partes, you 
may meaſure from place to place, and ſay thatthere are ſo many teete, yardes, paſs, or 
perches ( according tothe denomination of that one parte whereunto you open your 
Compaſle)as you finde partes. 


Example. 


Purpoſing to drawe the platte ofa pecce of ground which hath vppon it aBeacon, a 
Tower,a houſe, a church,a windmill, a hill anda mount, I doe firit ſet my Geographical! 
plaine Sphere inall reſpeRes according tothe precepts before declared vpon the hill from 
whence I may ſeeal the aforeſaide places,and then by turning the Index of my Inſtrument 
tocuery of thoſe places, I finde thatit cutteh at the middell parte of the Beacon, 80 de- 
grees, atthe middle parte of the Tower 95 degrees, at the middle parte of the houſe 110 
degrees,at the middle parte of the church 130 degrees and + of a degree, at the middle 
parte of the windemill 15 5 degrees and; of a degree,and at that parte of the mount where 
I will make my ſecond ſtation 180 degrees, whereuppon I make atable of my firſt ſtation 
after this manner. 

þ 


The Table of my firſt ſtation. 
The Beacon — 80 degrees 
The tower — 95 degrees 
The houſe —— 110 degrees 
Thechurch———13o degrees } 
Thewindemill 155 degrees z 


Tie mount ———— 180 degrees 


This done, tranſporte my ſaide Inſtrument vnto that parte of the mount which I haue 

noted for my ſecond ſiation,and placing it there in cuery reſpede according to the pre- 

ts beforedeclared, I turne againe the ſaide Index vnto every of the ſaide noted places, 
and by ſo doing (ce thatit cutteth at the middleparte of the ſaid beacon 4o degrees,at the 
middle parte of the tower 65 eas 1908 at the middle parte of the houſe 8o degrees, at the 
middle parte of the church 100 degrees, atthe middle parte of the windemill r 20 degrees 
and =, whereforeafter I haue meaſured the ſpace betweene my two ſtations, lmakean 0- 
ther table of my ſecond ſtation thus. 


The table of my ſeconde ſtation. 
The Beacon 4o'degrees 
The tower 65 degrees 
The houſe- _. — 8o degrees 
The Church — Too degrees 
Thewindemill 120 degrees 2 


The ſpace betweenemy two ſtations is in meaſure 200 yardes, 


p 1 


Aation y 


Moreouer, I doe laymy portraRor vppon a ſheete of paper, and hatiiig made a. 
pricke in the ſame paper with the poynt of a needle thruſt thorow alittle hole in the cen- 
ter of the lame protracor, I make apoynte with a cole inthe edge of the protracor ateues 
ry degree and parte of a degree noted in the table of my firit ſtation, and then taking my 
protracor vp from the paper, doe drawe ſtraight lines vntocuery of thoſe points, & write 
with a cole theirnames. After all this I doe put the center of my protraQor right vppon 
the line which pointeth from my firſt ſtation ynto my ſecond ſtation, in a'reaſonable di- 
ſtance fromthe prick that repreſenteth in the paper my firſt ſtation, and making anothet 
pricke inthe ſaide line with the pointe ofa needle thruſt thorow the hole in the center of 
the protracor,l doe turne the protracorto and fro keeping his center ouer the prick laſt 
made,till I haue ſet it in euery reſpe&as itdid lig before vponthe prick of my firit ſtation 
and hauingmadeapointe with a colgin the edge of the protractor ar every degree and 

of a degree noted in the table'df my ſecond ſtation, I put the protraoralide, and 
rawe ſtraight lines from the prick made for the plac* of my ſecond ſtation yntocuery of 
thoſe pointes,noting well the croſsing of like lines, That 1s to ſay , wheretheline of the 
Beacon drawne from thepricke of my fiift ſtation mecteth with the line of the Beacon 
drawne from the prick of my ſecond ſtation, and where the line ofthe Towerdrawen from 
the prick of my firſt ſtation meeteth with the line of the Tower drawen from the prick of 
my ſecond ſtation, and ſoof thereſt:for otherinterſeQions or crofsinges in this woorke 
arenottoberegarded. 
Alſo to know. how farre cuery place in this plat is from other,I diuide the ſpace before 
theprick of my firſt ſtation.and the prick of my ſeconde ſtation into ſo many equall parts 


as there are yardes,which for example I here ſuppoſe to be 200, & then drawing wr: 
8 
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lines from every one of theſe noted places vnto other, and openi1 my compaſſe to one 
of the ſaid equall parres,I tneaſure how mapy times 1t 15 Contayned In euery of the ſayde 
lies ,and ſay that the number of yardes.in the length of them isas this Table following 


doth ſhewe. 


OA Table ſbewin abo ce of ener) place from the two ſtations and alſs the diiance lac 
from pe mh. y Lp weep noted that 1 ſignifieth the firſt ſtation, 2 pox Lamp 


the Beacon, 4 the Fowre, 5 the hanſe,6 the Church,and 7 the Windweill. 
Rom 1to.2 , 200 yardes, 


jo Frrom 1 to3, 193 yardesand 5 ofa yarde. 
From 1 t04, 350 yardes. 

From 1 to 5, 3 75yardes. 

From 1 to 6, 425 yardes. 

Frory 1 to 7, 395 yardes and Sofa yarde: 
From 2 to 3, 300 yardes. 

Frog 2 to 4,391 yardes and 4 of ayarde. 
From 2to 5, 362 yardes and ; ofa yarde. 
From 2 to 6,358 yardes and 7 ofa yarde. 
Prom. 2 to 7, 283 yardes and; of a yarde. 
From 3t0 4, 166 yardes and} of a yarde, 
From 3 to 5, 218 yardes and -+ of a yarde, 
From 3 t06,316yardes and+ ofa yarde. 
From 3 to 7,340 yardes. 

Fromgtog, 88 yardesand$ ofa yarde. 
Erom 4 to 6,208 yardes and : of ayarde, 
From 4 to 7,275 yardes. 

From 5 to 6, 120 yardes. 

From 5 to 9,195 yardesand £ ofayarde. 
From 6to 7, 107 yardesand of ayarde, - 


In this manner by changing my ſtationsT may make diversplattes expreſsingthe erne 
ortion and diſtances of Cities, Townes, Hauens, Caſtles , bee » Campes, Mynes, 
andall other notableplaces withina wholeRegion. | 


| Lans Deo. 


Guttacexat Lapidem non vi, ſod ſapecadends, 
Sig hanus fit ſapiens naw 11,(ed ſape legends, 


The ende of Lancer eAppendhx. 


AT LONDON 


Printed by Thomas Dawſon, for lohn Harriſon the elder, 


at the Sipne of the G in Paules 
"oy letartke ts ſul i 
Is . 


V4 
KS 


RS RJ So 
[| 


=  Amendement of faults madein printing the three bookes 
- + Fey of Colloquics. 


_ 
Bos oi 


be loer 

which conzeine 33 
bere and ende 

6s in our 


. 


Faulhes, 

[| N ſomeorher 
and doe it vnito 
that time 

znto the flogre 

ina Canldron 

and y inzger 

or aftcy 

full of round 

ther tinder 

bemg well werre 

« whole foote 

The 65,Chaper 

ſard pellets 

EXE 1 NIE 


* 17 


Line, 
43-and 44 


50 
23 
5O 
44 
4 


Amendments of faults made in printing Lucar Appendix. 


Line, 


18 
26 
(3 
It 
13 


io 


It 
3 
I 
21 
23 
I4 
45 
37 
23 
24 


4 


- Ml 


Amendmentes, 


bode vielent ; 
, Page, 
be more ler. 
which comeins 33 
here an ende. 
3s now 1m 01 


eAmenaments. 
zmo ſome other 
and dee vnio it 
the time. 

in the cauldron 

or vazeger 

and after, 

forll of litleronnd 
the tinder 

being were 

«hole ofa feote 
the 68.Chapter 
ſaid pelles 


$/xire next 


p*# 
peece next and cloſe 


